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SATURN CONFIGURATION TO BE CHANGED

Modifications in the configuration of the Saturn launch
vehicle were announced today by the National Aeronautics and
Space Administration.

A two-stage Saturn C-1 will be used for the first ten
research and development flights instead of the three stages
originally planned. In the first several flights, however,
a dummy third stage will be added for aerodynamic stability.
The vehicle will be about 160 feet high.

Primary purpose of the first ten flights of Saturn,
under development by NASA's Marshall Space Flight Center,
is to test the vehicle. On the last four of the Saturn
C-1 flights, as a secondary milssion, early boilerplate
models of the Apollo spacecraft may be placed in earth
orbit. It has been determined that a two-stage Saturn
C-1 will be able to accomplish the Apollo earth orbital
mission.

The payload capability for a two-stage Saturn C-1
will be about 20,000 pounds in low earth orbit --
approximately the same as the original three-stage
configuration,

This 1s because of two recent modifications in the
program:

1. The increased thrust of the second (S-IV) stage
from 70,000 pounds to 90,000 pounds by the addition of
two engines (NASA Release No. 61-T1, April 7, 1961).

2. A planned increase 1n the propellant capacity of
the booster (S-I) beginning with the seventh flight of the
Cc-1. v

The present schedule calls for the first three C-1
vehicles to consist of live booster stages with dummy
second and third stages. The next three vehicles will
include only two stages -- both live -- S-I and S-IV.




In the seventh through the tenth flights, which will
launch the test Apollo models, the S-I and S-IV stages will
be live but the vehicle will be shortened to about 150
feet because of a shorter instrument compartment-payload
adapter section.

Also in the seventh through tenth flights, the
tankage of the S-I stage wlll be lengthened from 50 to
56 feet, increasing burning time by adding some 100,000
pounds of propellant for a total of 850,000 pounds., These
flights also will be the first to use H-1 engines rated
at their full thrust of 188,000 pounds each.

Because of their shorter length, these C-1l's will
have aerodynamic fins attached to the booster's tail
sectlon for increased stabllity and control.

The original third stage (S-V) will not be used until
later in the C-1 program and for some flights of the
advanced Saturn C-2 configuration.

While no major S-V stage development program is
called for under this ten-vehicle plan, a limited
englineering effort will continue to adapt the Centaur
stage for the later C-1 and C-2 flights. S-V 1s belng
developed by the Astronautics Division of General
Dynamics Corp. It is powered by two LR-115 Pratt and
Whitney engines of 15,000 pounds thrust each.

- END -
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Joint Release of National Aeronautics
and Space Administration and Atomic
Energy Commission.

AEC-NASA ANNOUNCE PLANS FOR KIWI-B REACTOR TEST
AT NEVADA TEST SITE

The Atomic Energy Commission and the National Aeronautics
and Space Administration have announced that the first of a
series of Kiwi-B experimental reactors is scheduled to be
ground tested in the fall at the Commission's Nevada Test
Site. This test will mark the start of a new accelerated
testing phase in the nuclear rocket propulsion program
known as Project Rover. Facilities now under construction
in the Jackass Flats area of the Nevada Test Site will
permit power runs approximately every two months during 1962.

The Nuclear Rocket program is a joint effort of the
Atomic Energy Commission and the Natilonal Aeronautics and
Space Administration. The Los Alamos Scientific Laboratory,
operated for the Commission by the Unilversity of California,
is responsible for developing the Kiwi reactors. An
industrial contractor is in the process of being selected
to design and develop a nuclear rocket engine (NERVA)
using the technology developed by Los Alamos. The promise
of such systems was displayed by ground tests of the Kiwi-A
series of reactors in 1959 and 1960.

The first experimental reactor system in the program,
designated Kiwi-A, underwent a power run at the test site
in the summer of 1959, and two similar devices, Kiwi-A
Prime and Kiwi-A3, were tested in 1960. All the devices
were run at design reactor power levels to heat the gaseous
hydrogen flowing through the reactor cores.

Hydrogen has been selected as the propellant to be
used in future nuclear-powered rockets in the U.S. program.

The reactor which is tentatively scheduled for testing
in October is called Kiwi-Bl. It will be operated -- using
gaseous hydrogen as a propellant -- at a test cell in the




Jackass Flats area of the Nevada Test Site. A test of a
similar reactor, pumplng liquid hydrogen into the reactor
systeg for the first time, is expected to be held early
in 1962.

To make the accelerated test program possible, a number
of construction projects, under the technical direction
of the Los Alamos Scientifilc Laboratory, now under way or
projected in the Rover Test area in Nevada, will provide
greater capabllity for ground experiments with reactor
systems. The present test cell is being modified to
permlt use of liquid hydrogen; another test cell is
under construction; a third, an engine test stand, is
in the engineering and contract letting stage; and the
Maintenance, Assembly and Disassembly %MAD) Building is
being expanded.

- END -~




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
1520 H STREET., NORTHWEST - WASHINGTON 25, D. C.

TELEPHONES: DUDLEY 2-6328 . EXECUTIVE 3-3260
’ FOR RELEASE: Monday, 2 p.m.
RELEASE NO. 61-119 June 5, 1961

SATURN LAUNCH COMPLEX 34

Construction has been completed on a massive rocket
launching site at Cape Canaveral from which early Saturn
space vehicles will be fired. It is the largest known
rocket launching site in the world, and the first such
base built especially for the peaceful exploration of space.

From this site the first Saturn heavy space vehicle
wlll be fired in an experimental flight to test the booster
propulsion system later this year. This will be the beginning
of a series of large rocket test flights which is expected
to lead, by 1965, to the launching of tons of instruments
to the moon and Mars, and early versions of the three-man
Apollo spacecraft which willl ultimately be used for manned
lunar landings.

The facility, known technically as launch Complex 34,
will be turned over to the National Aeronautics and Space
Administration by the Army Corps of Engineers on June 5.
The turnover ceremony will signal the end of a two-year
construction program in which some of the nation's top
construction designers and craftsmen have been teamed.

Cost of the facility 1s about $43 million.

Among those taking part in the turnover of dedication
program will be Lt. Gen. Walter K. Wilson, Chief of the
Engineer Corps, and Dr. Kurt H. Debus, head of the NASA
Launch Operations Directorate, a part of the George C.
Marshall Space Flight Center at Huntsville, Ala., which
is developing the Saturn. Dr. Debus willl direct the
installation of equipment during the next several months
in preparation for the launchings which his organization
will conduct.

The LOD drew up the general blueprints from which the
facility was constructed. The Army Engineers were in
charge of producing detailed design, awarding contracts
and supervising construction.




Although unintended, the word 'Complex" is a fortunate
name for the facility. It is complex, and big:

--A U45-acre installation, dominated by a movable
structure 310 feet high and containing 2,800 tons of steel.

--A blockhouse with walls 12-feet thick, having a steel
door two feet thick which weighs 23 tons.

--Efficient fuel and liquid oxygen storage facilities
which are capable of pumping 750,000 pounds of fluid into
the blg booster in less than an hour.

--A launching pedestal foundation reinforced by 4,400
cubic yards of concrete and 580 tons of steel.

--A total of one hundred million pounds of concrete
used In construction.

--A unique automatic ground control station, a room
38 and 215 feet long, located beneath the concrete and steel
launching pad.

When the first Saturn boosters arrive at Cape Canaveral,
they will be taken directly to launch Complex 34 where they
will be erected vertically on the launch pedestal in pre-
paration for the mating with upper stages. Each rocket will
spend several weeks at the complex until a long series of
checkouts and verifications has been completed. Unlike many
smaller rockets, these initial preflight tests will be made
entirely at the launch area, instead of in a nearby hangar --
which will be constructed in the near future to support
later Saturn vehicles.

The Saturn C-1 vehicle is to be launched from this
complex. It will be a two- and sometimes three-stage
rocket, depending on the mission, measuring 213 feéet at
the base and standing some 160 feet in height. The 1lift-
off weight will be about one million pounds. The booster,
or first stage, will develop 1.5 million pounds of thrust,
about four times greater than any vehicle yet fired by the
U.S. A second-generation rocket, -- called Saturn C-2,
will have considerably more power and will be able to
more than double the 20,000-pound earth-orbital capability
of the C-1. Some later C-1l's and the C-2 will be launched
from another launch Complex (37), located nearby, which is
now in the final design stages, initial phases of launch
Complex 37 construction will be started later this year.

Following are salient features of the major elements
of launch Complex 34 --



Service structure - The service structure is 310 feet
tall. It has twin legs measuring 70 feet (by) 37 feet wide
at the base. The center opening, in which the rocket will
be situated during checkout, is 56 feet wide. Each of the
legs contains a two-floor building which houses the
structure's operating equipment and rocket checkout

apparatus. The structure weighs 2,800 tons, 1,700 tons
of which is steel. Cost of the tower was about $4,000,000.

The structure provides a means of erecting the rocket
on the launch pedestal. It has a bridge crane of 60-ton
capacity, with two individually-operated hooks having
capacities of 60 and 40 tons. For checking out and
servicing the rocket, the structure has a work deck at the
27-foot level (at the base of the booster) plus seven fixed
platforms at various elevations. There are also five
movable, horizontally-retracting platforms which can be
adjusted to embrace the vehicle at any desired level.

Said to be the world's largest movable wheeled
structure, the tower is mounted on two palrs of standard-
guage railroad tracks. There are four carriages, each
with 12 36-inch diameter wheels. Four 100 horsepower motors
which drive the carriages are powered by a 400 kilowatt
diesel generator installed in the structure. The tower
can be controlled by a single operator, situated in a cab
at the 27-foot level. It is capable of moving from 13
to 40 feet per minute.

Supporting the parallel sets of rails are two mammoth -
steel beams, eight feet deep, 10 feet wide and 538 feet
long. The entire launch pad and service structure area
was compacted to a depth of 28 feet by the "vibro-floatation'
technique. Nearly 7,000 cubic yards of backfill material
was used; the result was a relative density of 80 per cent
in the foundation area.

1

After the checkout of the rocket is completed, the
service structure will be moved to a paved parking area --
the position it occupies at launch -- some 600 feet away.
During movement, a hydraulically-operated beam between
the carriages and the tower support points equalizes the
load among the carriages precisely. The hydraulic cylinders
are then used to jack the tower up to effect the tie-down
or anchor arrangement -- the 2,800-ton structure is lifted
two inches. The tower is anchored at steel piers by huge
wedges, hydraulically driven, to enable it to withstand
hurricane winds of up to 125 miles per hour.

Control building - The Saturn control building is
very similar to the blockhouses built at Canaveral for
Titan and Atlas missiles. It has 12,500 feet of protected




floor space on two levels, and an additional 2,150 square
feet of unprotected space in an equipment room which will
not be occupied during launchings. It is a circular,
domed building 156 feet in diameter, with ceiling 26 feet
from the floor. The inner dome or igloo is of reinforced
concrete, five feet thick.

On top of this is an earthfill which varies from
seven feet in the center to 14 feet at the edges. The
final layer is four inches of gunned concrete. For blast
deflection purposes, there is a slope of 35 degrees from
the top. The main entrance door, of steel and concrete,
welghs 23 tons. The building is designed to withstand
311,000 pounds of pressure per square foot, There are
two alternate means of exit in emergencies, 42-inch
concrete pipes whose primary purpose is for air intake.
These terminate in a shed 300 feet from the building.

The first floor of the building is to be used by
booster and upper stages contractor personnel involved in
tracking and telemetry operations. Technical and building
utilities, rest-rooms, etc., are also located there.

On the second floor, the main firing operation will
be located. Equipment includes firing console, test
supervision and conductor consoles and various monitoring
and recordimng . panels. A small observation room is separated
by glass from the operating area. Prelaunch activities
in the area can be viewed from an observation balcony
on top of the control building.

Launch Pad: The launch pad is 320 feet in diameter,
It is constructed of reinforced concrete eight inches
thick. As indicated earlier, special foundations have
been provided for the service structure and the launch
pedestal, the two areas of the pad where there is great
stress. In the vicinity of the flame deflector, the pad
is paved with refractory brick to protect it from heat.
The pad has a perimeter flume for taking away surface
water, and possible propellant spillage.

Pedestal: In the center of the launch pad is the
pedestal from which the Saturn will be fired. It is a
structure 42 feet square and 27 feet high. The pedestal
foundation contains 4,400 cubic yards of concrete and
580 tons of steel. The foundation is 160 feet by 106
feet, with depth varying from eight feet at the center
to four feet at the edges. The top of this foundation is
9% feet below the surface of the pad. The earthfill
between the foundation and the surface of the pad allows
for the passage of various utility, high pressure gas
and fuel lines.
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Rising from the foundation and extending to 27 feet
about the pad are four concrete and steel columns, seven
feet and four inches square. To these columns are attached
the bearing ring and anchor bolts for the rocket support
arms. The columns are protected from the rocket's blast
by insulated steel line plates.

Bolted to the ring at the top of the pedestal are
eight arms. Four of these are used solely to support the
weight of the rocket, while the other four both support
the rocket and restrain it from liftoff until the proper
burning condition has been achieved by all eight Saturn
engines. These arms are fabricated of steel and are
automatically controlled during the launch sequence.

Deflector: Beneath the launch pedestal is a rail-
mounted Ilame deflector. This 120,000-pound steel structure
diverts the 5,000-degree F. jet stream in two, opposite
horizontal directions. The deflector is 20 feet high and
50 feet long; the deflection angle beneath the engines is
60 degrees. While not in use, the deflector is parked
on rails away from the pedestal. A spare deflector is
parked on the opposite side of the pedestal.

Umbilical Tower: Adjacent to the launch pedestal is
the umbilical tower, the main function of which is to
provide electrical and pneumatic lines to the rocket. At
present the Complex 34 tower is only 27 feet tall. It
will be increased in height as live upper stages are
added to the rocket. The tower is 24 feet square at the
base. (It can be increased to about 275 feet in height.)
There is a steel bridge and a cableway connecting the
umbilical tower to the launch pedestal.

Automatic Ground Control Station: There is a room,
known as the automatic ground control station, immediately
beneath a major portion of the launching pad. It extends
from the west edge of the pad eastward toward the control
building, avoiding the launch pedestal area. The room is
215 feet long and 38 feet wide, ceiling height is 9 feet,
It serves as a distributlion point for all measuring and
checkout equipment, power, and high-pressure gas. Included
is a generator room which provides DC and AC power. The
room is not occupied during launching.

A tunnel for personnel, and for passage of a dozen
racks of cables, extends from the AGCS to the other side
of the pad. The cables are then fed into a roofed cableway
which leads to the control building.
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Fuel System: RP-1 fuel (kerosene) 1s provided to the
booster from two above-ground tanks located about 950 feet
from the launch pedestal. The tanks are 15 feet in diameter
and have a capacity of 30,000 gallons each. A retaining wall
is provided, along with revetments to retain the fuel should
a tank rupture. An eight-inch fuel line leads to the rocket.
There are two 1,000-gallon-per-minute pumps. Fuel is
brought into the facility by truck transporters, three of
which can unload at the same time. Unlike many other
fueling operations, this one 1s completely automatic,
being operated from the control building fuel loading
panels. Normally, the booster will be fueled in about
40 minutes, although it could be accomplished in about
half that time.

A facility for liquid hydrogen, the high-energy fuel
to be used in Saturn upper stage, is to be ready by the
time the live upper stages are phased into the program.

Liquid Oxygen System: There are two liquid oxygen
(LOX) storage tanks some 650 feet from the launch pedestal,
well removed from the fuel facility. The main vessel 1s
an above-ground sphere, with an outside diameter of 43
feet. The tank is surrounded by four feet of '"perlite"

a mineral insulating powder, which controls the evaporation
loss of less than half of one per cent per day. An earth
revetment protects the LOX facility on the side of the
launch area. A six-inch line feeds the rocket, at a flow
rate of up to 2,500 gallons per minute., Normally about

40 minutes will be required to fill the Saturn booster's
five LOX tanks, which hold an estimated seven tank cars
loads. It can be done in much less time. The main LOX
container operates under about 20 psi (pounds of pressure
per square inch.)

A small liguid oxygen tank is used for replenishing
the oxygen which boils off during the latter stages of
launch preparation. It 1s a 13,000-gallon capacity tank,
12 feet in diameter by 25 feet in length, located near
the main tank. Vacuum insulation assures the same low
evaporation loss. A three-inch line, under 200 psi, leads
to the booster.

The same LOX facility will be used in providing
oxidizer for the upper stages of Saturn later in the program.
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High Pressure Gas Facility: There are several uses of
gaseous nitrogen and helium in the preparation and firing
of the Saturn. A high pressure gas facility is located
about 1,100 feet from the launch pad and 200 feet from
the control building.

There are 36 15%-cubic—feet (water volume) storage
vessels divided into two groups. Four vessels contain
helium used for bubbling the LOX tanks of the booster to
keep the LOX from forming strata of different temperatures.
Thirty-two tanks contain nitrogen which is used for purging
fuel and LOX lines, engine and instrument compartments, for
ailr bearings and for certain pressure-operated components
such as valves. All of these tanks operate at 6,000 psi.

Other equipment includes two helium booster compressor
units, which take helium from trailers and boosts it to
the desired pressure level; two trailor-mounted converters
to change liquid nitrogen to gaseous nitrogen, each having
a 1,000-gallon storage capacity.

A total of seven double extra heavy steel lines carry
the gases to the launch pad; they vary in size from 2%
to 14 incnes. All gas distribution is made from the
automatic ground control station, remotely operated from
the control building.

An additional gas facility is planned, adjacent to
the launch pad, which will provide 600 cubic feet storage
capacity for gaseous helium, to be used for pressurizing
booster LOX tanks. There will be a total of 27 vessels,
16 inches by 23 feet.

Skimming Basin: A skimming basin is located about 300
feet from the edge of the pad on the beach side. This
1s a paved vat one-hundred and four feet by one-hundred
and eighty feet which is used for the separation of water
and fuel resulting from spillage, or from unloading
booster fuel.

Water System - A water system has been installed on
the pad and throughout the service structure, primarily as
a safety measure. Water is available at all work levels
on the tower for fire protection. There is a '"pad flush"
system to wash away spilled fuel. At the launch pedestal
there is a quenching system for use in case fire occurs
accidentally in the "boattail" or engine compartment.

This system is also used to prevent back-flame from
entering the engine compartment in case the engines are
cut-off immediately after ignition and before liftoff.
Four 3,500-gallon-per-minute nozzles are being installed
at the pad surrounding the rocket at about 100 feet
distance, as a general fire protection measure.
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Operating Support Building: On the opposite side of the
control building from the launch area, an operations
support building is under construction., This building
contains about 30,000 square feet of floor space, and will
be used for general shop and engineering activities, and
spare parts storage.

Communication System: A voice communications system is
being installed by the launch operations directorate. The
system is designed for clear, reliable voice transmission
regardless of high noise environment. The system will
consist of up to 200 stations scattered throughout the
45-acre installation.

PARTICIPANTS

Construction of the Saturn Complex was accomplished
under the direction of the Jacksonville (Fla.) district of
the U.S. Army Corps of Engineers. The project engineer
was Capt. Frederick F. Irving. Donald E. Eppert,
Canaveral area engineer, served as overall engineer
corps coordinator.

Within the launch operations directorate, the launch
facilities and support equipment office, Huntsville, headed
by Theodor Poppel, was in charge of the project. R. P.
Dodd heads the launch facility design group of LOD at
Cape Canaveral, a segment of Poppels office.

Hundreds of firms were involved in construction as
prime contractor, subcontractor or supplier.

Diversified Builders, Inc., Montebello, Calif., was
the prime contractor on the control building. This work
began June 8, 1959, the first element of the complex
to be built.

The Kaiser Steel Co. was the prime contractor on the
service structure.

The Henry C. Beck Co. of Palm Beach, Fla., built the
launch pad, pedestal, high-pressure gas and propellant
facilities, and other facilities and rocads in the area.

The Complex was designed by Maurice Connell and Associa-
tes, Miami, with the Kaiser Steel Co. doing the final design
of the service structure.

Overall NASA headquarters planning and coordination is
exercised by the Office of Launch Vehicle Programs. Maj.
Gen. Don R. Ostrander is Director and Samuel Snyder is
Assistant Director for Launch Operations. Richard B.
Canright is Saturn Program Manager.
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Release No. 61- 120
NASA ADMINISTRATOR REALIGNS HEADQUARTERS FUNCTIONS

Organizational and functional changes designed to streamline
operations within the National Aeronautlcs and Space Adminlstration
headquarters have been made by James E. Webb, Administrator.

Under the new plan, the Office of Programs is establlished
in the Office of the Assoclate Administrator to bring together
technical and budgetary review and evaluation in a single office.

D. D. Wyatt was named Director of the Office of Programs.
He will assist the Associate Administrator, Dr. Robert C.
Seamans, Jr., in carrying out his agency-wlide program manage-
ment responsibilities. Wyatt was former Assistant Director in
the Office of Space Flight Programs.

The Office of Business Administration, headed by Albert F.
Siepert, Director, has been redesignated the Office of Adminis-
tration. This office wlll continue to report to the Associlate
Administrator and to perform its previous functions. It will
serve as an administrative staff resource for both NASA general
management and the technical program offices.

The Office of Administration will also provide direction
and asslstance to NASA field installations in the performance
of administrative functlons. In addition it will direct activi-
tles of the Western Operations Office, Santa Monlica, California.

The Director of the Office of Programs will be in charge
of program budgeting and reprogramming, and for the review and
coordination of Project Development Plans, coordination of
facilities planning and construction, and preparation of program
reports. ‘

The Office of Reliability and Systems Analysis and the
Office of Program Analysis and Control will be incorporated
in the Office of Programs.



In addition to Wyatt, the following appointments have been
made in the Office of Programs:

William A. Fleming, Assistant Director for Project Review;
Thomas E. Jenkins, Assistant Director for Management Reports;
Ralph E. Ulmer, Assistant Director for Facllitles; Donald Cadle,
Resources Programming Officer; and Dr. Albert Kelley and Bernard

Maggin, members of the staff of the Assistant Director for Project
Review.

- end -
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Joint Atomic Energy Commission and Netional Aeronautics and Space
Administration News Release

NUCLEAR ROCKET ENGINE CONTRACTOR SELECTED
FOR CONTRACT NEGOTIATIONS

Glenn T. Seaborg, Chalrman of the Atomic Energy Commlssion,
and James E. Webb, Administrator of the Natlonal Aeronautics and
Space Administration, have announced plans to negotiate with an
industrial team for a first phase contract for the development of
the NERVA¥* nuclear rocket engine. The team consists of Aerojet
General Corporation and Westinghouge Electric Corporation.

Aerojet General Corporation and Westinghouse Electric Corpo-
ration were two of the seven companles that submitied proposals
to the joint AEC-NASA Space Nuclear Propulslon Office on April .3,
1961, in response to the invitation for proposals issued on
February 2, 1961.

NERVA 1s part of Project RCOVER =~ a Joint AEC~NASA program
for the development of a nuclear rocket propulsion system. The
reactor to be used in NERVA will be a follow-on to prototype
reactors under development at the Los Alamos Scientific
Laboratory. All aspects of the ROVER program are under the
direction of Mr. Harold Finger, manager of the joint AEC-NASA
Space Nuclear Propulsion Office {SNPO), The NERVA contract will
be administerad ' and technilecally directed by the SNPO.

The first phase contract will be for six months, with con=-
tinuation beyond tha®t periocd bhased oan an evaluation by the
Government of performance and requlrements.

The first phase contract will include design of the NERVA
engine, performance of work responsive to the needs of Los Alamos
Scientific Laboratory in the conduct of the Kiwi-B reactor tests,
preparation of a developmental plan and schedule of costs and
work required to meet a feasible flight schedule date. Research
and developmental work will also be involved in thils first phase.

Other companies which submitted proposals were: Amerlcan
Metal Products Corporation, Ann Arbor, Milchiganj General Electric
Company; Pratt & Whitney Division, United Alrcraft Corporation;
Rocketdyne Division, North American Aviation, Inc.; and Thickol
Chemical Corporation. - END -

¥Nuclear Engine for Rocket Vehicle Application
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RELEASE NO, 61-122

PRESS CONFERENCE
ON
MEDICAL AND TECHNICAL RESULTS
OF THE

FIRST U. S. MANNED SUBORBITAL SPACE FLIGHT

Washington, D. C,
Tuesday, June }, 1961

PRESENT :

DR, HUGH L. DRYDEN, Deputy Administrator, NASA;

ROBERT R. GILRUTH, Director, Space Task Group, NASA;

WALTER C. WILLIAMS, Associate Director, Space Task
Group, NASA;

DR, LLOYD V. BERKNER, Chairman, Space Science Board,
National Academy of Sciences;

DR. C, H. ROADMAN, Acting Director, NASA Life
Sciences Programs;

ALAN B. SHEPARD, Astronaut; and

DONALD K. SLAYTON, Astronaut,

LT, COL. JOHN POWERS, Public Affairs Officer,
Space Task Group, NASA.
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POWERS: Ladies and gentlemen of the news media,
I have gathered here on the podium the chairmen of the
several panels who were present here today and made the
several presentations. I assume by this time you have
all picked up a copy of the blue book which was available
in the foyer.

We have but one ground rule this afternoon, and
that is that we would like to confine our discussion here
today to the matters at hand, that is, the matters of
the presentation today. If we can confine it to that,
and if you are prepared, we are quite ready to try to
respond at this time to any questions that you might have.

QUESTION: This is addressed to Mr. Williams.

What procedures will receive less time -- maybe
it is to Deke Slayton -- which procedures will receive
less time in the training process, and which greater
emphasis?

WILLIAMS: I think both Slayton and Shepard
made it quite clear. Obviously all of our astronauts
have been through the total curriculum, if you will, and
were all pulled through the same knothole, that hole
being shown this afternoon. However I am sure that in
future flights, the basic preflight preparation we talked
about, which is familiarization with the particular
capsule they are going to fly, the procedures trainer,
and familiarization with the particular mission they are
going to fly, the mission profile, I am sure that these
are the things which will receive the most emphasis.

QUESTION: Which will be eliminated, Mr,
Williams?

WILLIAMS: This is the point I tried to make.

On this detailed training, obviously they are
not going to go through desert survival, or this type of
thing. All seven of these men have been through this
training. They are up to a point of readiness. It is
now the final tuning, you might call it, which will be
learning their particular spacecraft, learning their
particular flight plan, and exercise on the procedures
trainer.



Do either of the astronauts have anything to
add?

Deke?

SLAYTON;: I think you have covered it all.

QUESTION: Shorty, Al Shepard said a minute ago
that he thought on later flights there ought to be a few
less things to do. Has it been arranged that there will
be a few less things to do, or different things to do,
and if so, what?

WILLIAMS: Yes, there will be less to do. On
this particular flight, if you heard the earlier account
of what was planned, actually practically every second
was accounted for. The flight plans have been worked out.
To be quite honest I haven't seen them myself so I can't
comment on them. I will say this: they will be, again,
primarily in the direction of the successful completion
of the mission, and then whatever tests can be made along
the way without compromising the first objective.

QUESTION: He was quoted some time ago as
saying that he thought he ought to have more time to
look at what he is passing over, and so forth. Will that
be taken care of?

WILLIAMS: I believe this is right, yes.
QUESTION: Could you give us any more on this?

WILLIAMS: Right now this is the flight plan
that the pilots themselves have been working on. Would
either of them care to comment.

SLAYTON: I have seen the flight plan. I anm
not in position to comment on it at this time in any
detail. It is still in the process of being passed
around.

What I said was that the flight plan has been
pre-printed and it is in the process of being coordinated
throughout the Space Task Group at the present time. 1
saw it for the first time yesterday. I don't think that
we are in a position to discuss what it consists of at
this time because it is not our final flight plan.



QUESTION: For suborbital flight.
WILLIAMS: Affirmative.

QUESTION: I would like to ask whether Alan
Shepard had difficulty hearing the ground, hearing
CAPCOM at the time that the booster passed through this
transonic region of maximum vibration,

POWERS: Alan, do you care to comment on
whether you had any difficulty hearing as you passed
through this transonic area?

SHEPARD: The question was with respect to
radio reception during the transonic phase. We had no
trouble at all hearing during that period. The require-~
ment to change the receiver volume level was not
apparent, as it was not apparent during the period
immediately after 1lift-off when we had a lot of ambient
noise from the booster.

I was not required to change the volume level
of the receiver at any time. The vibration which was
described did not interfere with it at all.

‘ QUESTION: If you could not have seen an abort - *
light on your panel, you could still have heard the
command from the ground during this period when you could
not see the instruments very well?

SHEPARD: That is correct, yes. I could also
have seen the light itself. The point here, let me make
this again, we are talking about the transonic period
and we are talking about the vibration as a result of
air flow at max-q.

Maybe you weren't here for the film, but during
that period I reported at 1 plus 13 or 1 plus 18 that the
cabin pressure was sealing, which meant that I could read
a gauge about this size with a little needle on it 5.5
psi. So the vibration that was reported certainly wasn't
of any great magnitude. We don't consider it to be a
problem and we would like you to keep it in that context.

QUESTION: Can we pursue this a moment?

One of the papers said that you couldn't see
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the instrument panel at all for 15 seconds.
SHEPARD: That was out of context; I am sdrry.
QUESTION: How long was it, Al?

SHEPARD: The period of vibration lasted
approximately 15 seconds. It varied in intensity. It
did not vary in frequency. The transmissions were made
during that period; observations were made during that
period. We don't consider it a problem at all from the
pilot's standpoint. The problem with respect to the air
flow we feel we have adequately changed. We have
adequately demonstrated the use of the redesigned clamp
ring fairing on the shot from Wallops Island prior to my
flight. 1In other words we don't consider that a problem
at all associated with the transonic period or the max-q
period.

QUESTION: Alan, what was out of context? You
referred to something out of context?

‘ SHEPARD: I was trying to say that I was mis-
quoted. ‘

QUESTION: What I am talking about is your
own paper in this blue book said that your vision was
blurred for several seconds.

SHEPARD: Yes. It wasn't completely blurred.
Just an indication that my head was vibrating and
affecting vision.

‘ QUESTION: The paper we were quoting was the
one which stated '"During the phase of launch approximating
maximum dynamic pressure, considerable vibration was
encountered so that the instrument panel could not be
read, This vibration lasted for a period of approxi-
mately 15 seconds."

SHEPARD: That statement is in error. I am
sorry it got in that way. My apologies for that.

GIIRUTH: I would like to make an observation
here. I think it would be very difficult for anyone to
argue with Al about whether or not he could see.
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QUESTION: A question for the Commander. I
wonder, in his reference here to the '"proof that an
undrugged, undoped individual is capable of conducting
space flight,'" whether he is suggesting that somebody
else might have been drugged or doped?

SHEPARD: Unfortunately I wasn't able to
observe the activities of some of my friends in the
Cocoa Beach area. Just what stimulants we used before
and after the flight, I don't know.

The reason I put that in there, quite frankly,
I had intended to make a statement to this effect and I
forgot it in my original speech, so I just threw it in
at the last minute.

QUESTION: 1In Aleck Bond's paper we see that
the weight of the Mercury spacecraft for the first time
is 4,040 pounds. This is considerably more than about
one ton. Is this the weight of the orbital spacecraft
also?

POWERS: Not necessarily. 1 think I can answer
that. That was lift-off rate on MR-3. It was the
weight that we certified to the FAI.

QUESTION: Will the lift-off weight of the
orbital capsule be about the same?

POWERS: I don't think we discussed the orbital
program here today, and we suggested at the outset that
we ought to stick to the matters at hand that were dis-
cussed today.

QUESTION: What was the injury to your foot
that was described in one of the papers, which you
suffered prior to the flight?

SHEPARD: 1 think somebody said that somebody
stepped on my foot. That, essentially, is correct.

QUESTION: I want to follow up on the question
here, if Mr. Bond is around. He uses this figure of
4,040 pounds for the spacecraft payload weight on MR-3.
I had never heard that figure before. 1 wonder if we
could get a major component breakdown. I don't mean
ounce by ounce, but how much of this was capsule, how
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much was Shepard -- we know, 169 pounds -- and how much
was the tower and so forth?

POWERS: I am sorry we cannot give you that
breakdown,

QUESTION: Why not?

_ POWERS: Because you are talking about leading
up to the orbital vehicle and the performance capabilities
of the Atlas.

QUESTION: I am talking about something that is
in the paper today. I am not talking about the orbital
one. I am talking about capsule No. 7.

POWERS: The weight factor you have is the only
one that we will reveal.

QUESTION: But you have already released some-
thing like 2300 or 2500 pounds. I am asking you for an
explanation of the discrepancy between the two figures
that you have released.

POWERS: No, sir. We have been describing the
weight of the vehicle in terms of about one ton.

QUESTION: About one ton. Four thousand and
forty pounds is not about one ton.

POWERS: May I finish, sir? Up until this time
we have been describing the vehicle as being about one
ton. We are now down to manned flights, and at times
we have to certify the gross weight, its gross lift-off
weight, which we did, and that is 4,040 pounds.

QUESTION: I don't understand what you mean by
gross lift-off weight?

DRYDEN: That is the total weight sitting on
top of the Redstone.

POWERS: At the instant of lift-off.

QUESTION: Where does the one ton figure come in?
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DRYDEN: The capsule itself.
QUESTION: The capsule itself is one ton?
POWERS: About one ton.

QUESTION: I would like to ask Commander
Shepard about his statement about peroxide control move-
ments. It does seem to include partially orbital flight.
I don't think I am broadening it in those terms. All I
want to ask is whether Shepard is concerned whether the
peroxide fuel might become a penalty from excessive use,
whether he might have control difficulty in an orbital
flight.

SHEPARD: No, I didn't mean to indicate that at
all, If I did, I am sorry. I think that we are
interested, of course, in economical use because we don't
carry an over-abundance of peroxide. Actual finite
values, we are in good shape. All indications are we
are still in good shape for the orbital flight.

QUESTION: Who stepped on your foot,
Commander? Is that classified? Not some of the
competition?

QUESTION: Are you any closer to telling us
when and who?

POWERS: Yes. Finished.
QUESTION: On the next go-round?

POWERS: We are here today to report on the
MR-3 flight. 1I think that is the extent of our comments
today.

QUESTION: This is a question for Dr. Gilruth.

What do you think this flight has shown with
respect to the necessity for qualifying astronauts with
a suborbital space shot before you commit them to, say,
an orbital space flight?

GILRUTH: 1 think one of the most interesting
things to me, at any rate, that Al's flight has shown,
is the skill with which our training people developed



red

these various trainers, and the help they were to the
pilot in making a flight like this one. This of course
can only be determined by going through a training pro-
gram and then making a flight. This I think is very
encouraging and very gratifying.

I think it is too early to draw any hard and
fast conclusions, however, on the basis of just one
flight,

I want to say the indications are that many of
the things that an astronaut has to learn can be learned
on the ground. I think it is too early yet to say that
you can dispense and rule out in the future suborbital
flights as a possible training aid.

POWERS: We have time for one more question.

QUESTION: I didn't quite understand your
answer to the question about the undoped, undrugged bit.
Who were you referring to?

SHEPARD: I will now insert two sentences that
I intended to insert in my presentation, but which I
forgot and stuck in at the tail end.

Of course attention was given, there is no
question about it, back months ago to this possibility
in our program and in other programs, too; I am sure you
have heard of these expressions: It was determined that
there was no need for it in our flights, either the sub-
orbital or the orbital flights, and as a result there
were no drugs or stimulants used on me.

POWERS: Thank you very much.

(Whereupon, at 4:41 p.m., the Conference was
concluded.)
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Statement of
Mr, James B. Webb, Administrator
National Aeronautics :,nd Space Administration
beiore the
Comrmittee on ne"'Oﬁ utical and Space Sciences
Urnited States Senate
June 7, 1861
r, Chairman, Members of the Committee: .

For myself, 1\/Ir.‘ Gilpatric, and Dr. Scaborg, I should like to thank
you for the opportunity to appear jointly to present the national space
program which President Kennedy has recommended to the Congress.

On March 24tn the Preum ent submitted a request for an increase
of $125 million in the civilian space program. This subrission was (1) to
fund more adequately the F-1 1 1/2 million-pounc-thrust engine which
continues to show real promise as a basic building block for large boosters,
and (2) to provide fulée to step up the C-2 version of the Saturn booster
10 increase the Saturn capability from about 20 thousand pounds in a low
earth orbit to over 40 thousand pounds, There were other items included,
but they were all based on the Presi s decision that we should proceed
at once to plan and carry out manned space flight projects beyond the
Mercury program and to proceed as rapidly as possible toward the practical
utilization of the scientific and technological information :and capability

ained through our space eiffort, To utilizathe technology which was
‘ : g
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emerging from our investment in gpace, worlk towsrd

tremendous value was included in such arecas as communications satellites
and weather satellites,

On May 24th, the House of Represantatives authorized the
President's Initizl reguests and in some programs authorized increases,

The results ¢f action by the House are now before you in H,R. 6374,

a

On May 25th, President Kennedy reporied 10 the Congress.that,
regarding the space program, ”V' the advice of the Vice Pr s'1 dent, who
is Chalrman of the National Space Council, we have examined where we are
strong and where we are not, where we may succeed and where we may
not, ® The President then made additional policy recommendations, in

these words: "Now it is time to take loncer strides -~ time for a great

ake g clearly leading

i

new American enterprise -- time for this nation:. o

role in space achievement, which in many ways meay hold the key to our

’

- future on earth, "

!,

Having stated these views with respect 0 space, the President

then used these words: "Let it be clear -- and this is a judgment which
the mem! s of Congress must finally make -~ let it be clear that I am
as (ing the Congress and the country to accept a iirm comrmitment to a
new course of action -- a course which will last for many years and carry
x}ery heavy costs. e et

The following day, May 26'1";, the President submitted additional

RS A
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estimates of new obligational authority needed for the IS
arounting to $549 mill’on for the National Acroncutics and Space Adminls
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Atomic Eneray Commission, and $03 miliion dollars for the Weather
? v
Bureau of the Department of Comimsrce.

With your permission, I should like to indicazte the mealn areas of
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increase fo r the National Aeronauvil Adrainistration a?_d then

Mz, Gilpatric and Dr. Seaborg will explain t

L -

ment of Defense and the Atomic Energy Coramission.

In the 548 million dOlla.fS increase for the Neational Aerconautics
and Space Administration are the following:

For the Apollo spac'ecraft and for supporting research facilitles
and work in the life sciences, $202, 50C, GCU;

o

For the F-1 engine, with needed test and other facilities, for the
Névc. vehicle with nectssary test and other facilities, and activities related
to an aggressive; beginning on the Nova vehicle, §12l.5 million dollars;

For unmanned lunar exploration, $58 million;

For general supporting research, "trackingustaﬁon facilities,
sounding—rocket programs, and advanced-facility de‘sign, $74 million;

‘To spjeed up both the resezrch and a start toward a transitional

system of communications satellites, 350 million;

For engine developraent for the nuclear rocket Rover, $23 million;

-3
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For the purchase and launch of additional Tiros weather saicllites
O N
S SO tﬂat one can be Kept continuously in orbit until the VWeather Bureau is

o

able to place in operation its world-wide system based on the Nimbusg
satellite, $22 ml*llo-- collar

The above increases, added to those vrevicusly recommmeaded by

request for the National Aeronautics and Space Administration for «,flp
fiscal year 1982 of §l, 784, 300, 000, My associates end I are prepared to
present the details of this budget reguest following the statements to be
made by Mr, Gilpatric and Dr. Sezborg.

The sums requested are nécessary 10 an adeguate nationel space

™
<J program and to a repid buiid-up toward the accoraplishment of the objectives
which have been stated by the President. These requests, token together
with those o be presented on behalf of othe other agencies, constitute a-hard
hitting, well-rounded, natio-nal space eifort,

In the exécution of this very important program, the President
has directed each of us holding a major rmanagerent responsibility to work
closely with the officlals in other agencies concerned; to make every effort
to use the most efficient resources availsble to the Government wherever
they may be, and to keep the Vice President and staff of the Space Council
thoroughly abreast of our eflorts. For myself, I would like to say thatl

have never found better teamwork than has been achieved in the development
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NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

IS20 H STREET. NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260
FOR RELEASE: UPON DELIVERY

No. 61-124

Commencement Address
by
James E. Webb, Administrator
National Aeronautics and Space Administration
George Washington University

June 7, 1961

* k %

President Carroll, Distinguished Trustees, Learned Faculty,
Graduates, Families, Friends:

I deeply appreciate the honor that George Washington Uni-
versity has conferred en me tonight. As a student who found
here in the Night Law School during the 'thirties encouragement,
opportunity, and iearning, and as a Trustee who found here in
the ‘fifties an opportunity for service, I have an abiding ap-
preciation and love for George Washington. This action by the
University means more than I can say.

Thirty-£five years ago, in March 1926,.the father of

American rocketry, Dr. Robert H. Goddard, converted an early
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study and interest in rockets into a successful flight. His
rocket -~ fueled with gasoline and liquid oxygen -- rose only

L1 feet, traveled a grand total of 184 feet, and seemed to offer
no more promise than did the first flight of the Wright Brothers.
And yet, both flights ushered in new epochs in man's mastery of
the earth's atmosphere and of the space beyond.

Forty years from tonight, you who are graduating here, will
be among the first and most experienced citizens to carry on
your 20th century careers into the twenty-first century. What
changes will occur in that time? In some of the physical
sciences, our knowledge doubles every ten years. We live in an
environment of momentous change, of a driving, restless, in-
satliable search for new knowledge.

In fifty-eight years we have come from the fragile plane of
the Wright Brothers, through the lone-eagle flight of Lindbergh,
to swift, routine air travel which permits the President of the
United States to meet with the Premier of the U.S.S.R. in Vienna
on Sunday, stop to see the Prime Minister in London on Monday,
and be back in the capital of his own country on Tuesday morning.

In the three and a half decades since Goddard launched his
primitive rocket, we have seen in the U.S., the development of a
combined rocket and aeronautical capability that permits test
pilot Joe Walker in the NASA X-15 to jab forty miles up into
space and return to the earth's atmosphere repeatedly, achieving

speeds above 3,000 miles per hour and landing back at his




-3-

home base. Most of the rocket develcpment has taken less than
a decade. We have seen 1n less than eight years the development
of a rocket that could boost Astronaut Shepard into space 115
mliles above the earth, to learn what 1t means to experience that
state of weightlessness which is unachievable on the earth's
surface., At an accelerating pace during the past three and one-
half years, the United States has launched 39 satellites and
four deep space probes. Twenty-four of our satellites are still
in orbits around the earth and two of the probes are in orbits
around the sun. Nine of the satellites are still transmitting
useful information.

As an example of how our space program works, on March 11,
1960, NASA launched a deep space probe, called Pioneer V, to
gather sclentific data and to test communications over inter-
planetary distances. Pioneer V weighed 94 pounds and contained
two radio transmitters and receivers, plus instruments to
measure radiation streaming from the sun, the spatial distribu-
tion of energetic particles and medium-energy electrons and
protons, the number and density of meteoric dust particles
striking the probe, and the strength of magnetic fields.

We communicated with Pioneer V for a distance of 22 mil-
lion miles, and through it confirmed the existence of an elec-
trical ring current circling the earth at an altitude of
40,000 miles, about which geophysicists had been speculating

for more than 50 years.
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Pioneer V also measured an intense zone of disturbed mag-
netic fields at distances of 40,000 to 60,000 miles from the
earth; revealed that the boundary of the earth's magnetic field
18 twice as far from earth as had been previously supposed; and
reported the first direct observation of pure cosmic rays at
altitudes completely free of the earth's atmosphere. This obser-
vation was made three million miles in space.

I could list many other examples, such as the discovery of
the Van Allen Radiation Belts, or the fact that our first
weather satellite, TIROS I, completed more than 1,300 orbits of
the earth and transmitted more than 22,000 pictures before we
lost communication with it. A large number of these proved of
great value in increasing our knowledge of weather phenomena.

I could go on to mention Echo I, NASA's brightly twinkling
earth-orbiting balloon, seen by millions of observers around the
world, which has proved the feasibility of using satellites to
reflect radio and other signals. Put up with a life expectancy
of three months, it has already lasted a year. It is showing
wrinkles, and we suspect it has been punctured by many micro-
meteorites. If we could get it back, it would answer many
questions about conditions in space.

The U.S. space effort has made tremendous progress since
man fired into orbit the first artificial earth satellites
three and one-half years ago. I believe 1t is fair to say
that during this period the United States has achieved first

position in space science and technology, and has fully merited
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the confidence of the world sclentific community.

All of this began in the second quarter of the 20th century,
wlith the determination and spirit of Dr. Goddard, best expressed
in his own words which were: "It is difficult to say what is
impossible, for the dream of yesterday is the hope of today and
the reality of tomorrow."

Perhaps in this third quarter of this century I may be per-
mlitted to ask tonight whether your dream of yesterday on enter-
ing the George Washington University, is your hope for today as
you graduate, and whether you are prepared to accept it as the
reality of the 21st century. If so, I suggest that the feeble
rocket that first flew for Dr. Goddard 35 years ago is growing
up, and before this quarter is over, will become the gigantic
Nova booster which will be as large at its base as the Washing-
ton Monument, will stand two-thirds the height of that imposing
shaft, and with a thrust of 12 million pounds will rocket three
men to the moon and have enough additional power to return them
to earth.

I suggest also that you consider the estimate, made in
last Sunday's New York Times, of an annual revenue from a space
communications satellite system which might reach the $100
billion mark long before the year 2001. I have not seen the
information on which the writer based his forecast. It may be
too optimistic, but it does equal the amount we as a nation
now spend each year for all forms of transportation -- air,

land, water, bus, automobile, subway, truck, and train. Last




—6-

year, this was one-fifth our gross national product.

The availabllity of such a global system will reduce com-
munication costs, improve service, greatly increase the ones
which can be served, and bring immense benefits to industry.
According to Dr. Lloyd V. Berkner, Chairman of the Space
Science Board of the National Academy of Sciences, "...Satellites
can multiply the quantity of long distance communications by a
factor of perhaps 10,000."

As you ponder these facts, I suggest that you dream no
little dreams, or Dr. Goddardis reality will leave you far behind
long before the 21lst century.

Before the third quarter of this century ends, the planning,
the preparation for, and the landing of a three-man team on the
moon will become a vast enterprise involving a large part of
U.S. sclence and technology. It will add zest and stimulation
to almost every level of education, industry, government, and to
life in general. It may provide a powerful focus for the need
of all mankind to participate cooperatively in space research
and exploration. Even at our present rate of progress 1in space,
we are developing a science and technology whose powerful in-
fluence will be increasingly felt throughout our country and
the world.

This science and technology will almost certainly differ
from what might have come into being without the drive and inte-

grating force of a major space effort. Further, the goal of
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mastering space is essential insurance against arriving at some
point with a technology inferior to that of the Soviet Union
which will undoubtedly continue pushing forward along the space
frontier. It 1s also insurance against military use being made
of the new technology to jeopardize our security.

I am convinced that this country could not stay out of space
technology under any circumstances, any more than we could have
remained aloof from aviation if someone in another country had
flown before the Wright Brothers.

President Kennedy has determined that an important key to
our future position lies in going beyond the Mercury one-man
spacecraft in which Astronaut Shepard made his flight. The
President feels we have the abilify and we must move on to giant
boosters, powering larger craft with crews of several men on
long voyages to explore deep space, the moon, and the planets.

Not all the effects of the national space program will be
confined to space itself, even in the earliest years. Of great
importance is the impression our space effort will make on the
minds of men around the world.

Today prestige is one of the most important elements of
international relations. It is a complex of old principles and
new concepts, and its scope has brcadened immensely. Essential
to our prestige today is the belief of other nations that we
have capability and determination to carry ocut whatever we

declare seriously that we intend to do. There is no denying
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that in the eyes of the world, during the past few years,

our capability and determination have been brought into

serious question. In the minds of millions, dramatic space
achlevements have become today's symbol of tomorrow's scientific
and technical supremacy. There is without a doubt a tendency
to equate space and the future. Therefore, space is one of the
fronts upon which President Kennedy and his Administration have
chosen to act broadly, vigorously, and with continuous purpose.
In no field can we gain more of what we need abroad and at the
same time achieve such a wealth of practical and useful results
at home,

It may seem hard to believe, but I am prepared to assert
categorically that you as a citizen, as a future parent, as a
patient in a hospital, will benefit from space exploration in
your daily life. It will open up new opportunities for service
and profit. The kind of Jjob you get and your pay for it will
be better.

Already our push into space has produced a ceramic that
1s made into pots and pans that can be moved from the coldest
freezer into the hottest flame without damage. Our study of
foods most suiltable for space flight will lead to improved
nutrition for the earthbound. Space research has created new
materials, metals, alloys, fabrics, compounds, which already
have gone into commercial production. From our work in space

vacuum and extreme temperatures have come new durable,
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unbreakable plastics that will have a wide variety of uses, such
as superior plumbing and new types of window glass that will
filter intense light. Our scientists have devised minute instru-
ments called sensors to gauge an astronaut's physical responses
in space, to measure his heartbeat, brain waves, blood pressure,
and breathing rate. In the future these same devices could be
attached to hospital patients so that they could be watched by
remote control, and their condition recorded continuously and
automatically at the desk of a head nurse.

Beginning with World War II, science and technology were
harnessed to large-scale organized effort. In the postwar
period the expansion of the nation's research and development
has reached a point where the total dollars invested by govern-
ment, by industry, and by universities is at a level of about
$14 billion a year. This 1s the base from which our new space
effort now takes off, and it is the same base from which our
most successful industries supply our newest needs.

Perhaps the truest lesson we have learned since World War
IT is that dollars invested in research and development are
high-powered dollars -- they produce better answers to our
problems, better things for our use, and better jobs in growth
industries. This will be equally true of the research dollars
we spend in space.

And let me point out here that by no means do men have a

monopoly on careers in space. Ann E. Bailie, a gifted young
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NASA scientist, made important contributions to the recent
investigation which revealed that the earth is shaped more like
a pear than a bulging sphere. Dr. Nancy Roman is chief of NASA's
Astronomy and Astrophysics Satellite and Sounding Rocket Programs
and Eleanor C, Pressly is head of the Vehicle Section of the
Space Sciences Division at Goddard Space Flight Center.

To grasp the speed and dimensions of man's surge into the
Space Age, consider this: It is estimated that about nine-tenths
of all men and women ever trained in science and technology are
alive today. This is true in other nations, as well as our own,

As a nation, we cannot escape the fact that, regardless of
how we got there and regardless of whether we like it or not, we
are in competition with the Soviet Union to prove the merits of
our social, economic, and political system.

We dare not lose this contest, and I want to state my convic-

tion that we shall not lose it.

# it i
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TELEPHONES: DUDLEY 2-6325 . EXECUTIVE 3-3260

FOR RELEASE: Tuesday, AM's
RELEASE NO, 61-125 June 13, 1961

BARRACKS GETS NASA INFORMATION POST

Robert A. Barracks has been appointed NASA's Western
Information director, and will be responsible for NASA
information activities in the southern California area.
He will be located at the Western Operations Office,

150 Pico Blvd., Santa Monica (Tel. EX 3-9641, Home,
Oxnard HU 3-6085).

Barracks has transferred from the public affairs
office of the Pacific Missile Range, Point Mugu, Calif.,
where he has been located since May, 1958, He 18 a
veteran newspaperman. On active duty in World War II
and the Korean War, he was engaged in Navy public
information in the Pacific Fleet and Washington. He
succeeds Matthew H. Portz, who has joined the Aerospace
Corporation, El1 Segundo, Calif.

- END -
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NASA STEPS UP HIRING OF SCIENTISTS

The National Aeronautics and Space Administration has
authorized its field centers tc step-up hiring of qualified
scientists and engineers.

Purpose of the accelerated recruiting is to fill
exlsting vacancles and to anticipate manpower requirements
of an expanded space exploration program.

NASA officials said the recruiting teams will inter-
view those who are about to graduate from colleges and
universities as well as recent graduates and experienced
engineers and sclentists.

NASA representatives last year interviewed nearly
3,000 persons on 100 college campuses.

Directed to intensify recruitment are: The Ames
Research Center, Moffett Fleld, California; Flight
Research Center, Edwards, California; Langley Research
Center, Hampton, Virginla; Space Task Group, Hampton,
Virginia; Marshall Space Flight Center, Huntsville,
Alabama; Goddard Space Flight Center, Greenbelt,
Maryland; and the Lewis Research Center, Cleveland, Ohio,

- END -
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X-15 FLIGHT PLAN

EDWARDS, CALIF, -~ A veloclty build-up flight will be
attempted in the X-15 research airplane within the next few days.

The mission 1n the rocket-powered X-15 will be under the
direction of the National Aeronautics and Space Administration.
The X-15 is a joint U. S. Air Force-NASA-Navy project aimed
at obtaining data on aerodynamic heating, pilot control,
atmosphere exit and reentry techniques, and psychological
and physiological conditions experienced at velocitles near
4000 miles-per-hour and altitudes abové 50 miles.

The flight, programmed for a speed of mach 5.4 --
3600 mph -- is primarily planned to investigate conditions
which may be encountered during reentry from a high-
altitude mission. Of particular concern to scientists
and engineers will be stability and control characteristics
of the X-15 at high speeds and high angles of attack.

The pilot of the next flight will be Major Robert M.
White, veteran Alr Force test pilot who will be making his
ninth flight in the rocket-powered aircraft, designed and -
bullt by North American Aviation. White last flew the
alrplane on April 21, attaining a speed of 3074 mph.

The upcoming flight will begin over a point Jjust
northeast of Mud Lake, Nev., about 200 miles from Edwards
Alr Force Base, Callf., when the X-15 will be air-launched
from a B-52 carrier plane at 45,000 feet altitude.

After lighting the XLR-99 rocket engine, White will
hold 100 percent thrust for 75 seconds before shutting
down the 57,000-pound thrust engine. His maximum speed
will occur at this point.

From the 37-second point following launch, he will
fly a zero-G flight plan for about 60 seconds, performing
several maneuvers designed to provide stability and
control data. Peak altitude on the flight will be about
115,000 feet with engine shutdown occuring near 100,000 feet.

-



The entire flight, power and glide, will last about 12
minutes. White will land the X-15 on Rogers Dry Lake at
Edwards AFB following the research mission.

Temperatures of about 750 degrees F. are predicted
for the flight.

Within the next few day, the number one X-15 will be
returned to the program followlng installation of the
57,000-pound thrust power plant by North American. This
is the aircraft which attained a speed of 2196 mph and
an altitude of 136,500 feet in August of last year. It
previously was equipped with two 8,000-pound thrust -
engines. Preliminary plans call for a checkout flight
early in July. i

A third X-15, designated number three, 1is still
undergoing repair by the contractor following an
explosion on the test stand last year. It ls expected
to be back in the program in September of this year.

- END -
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EXPLORER VIII BACKGROUND INFORMATION

The Explorer VIII (1960 xi) satellite was launched by
a Juno II rocket on Novembér 3, 1960, into an orbit with a
perigee of 275 miles and an apogee of 1450 miles. The
satellite weighed 90 pounds and had a planned active life of
two months. It was last heard from on December 27.

The Project was managed by Robert E. Bourdeau of NASA's
Goddard Space Flight Center, Greenbelt, Maryland, and B. B.
Greever, Juno II Project Manager, Marshall Space Flight
Center. The experimenters - all from the Space Sciences
Division of Goddard - were: Mr. Bourdeau, John L. Donley,
Joseph A. Kane, Gideon P. Serbu, Elden C. Whipple, Jr.,
and Wesley M. Alexander. The electronic instrumentation
was desighed by the Spacecraft Systems Division of Goddard.
The Marshall Space Flight Center was responsible for
bullding and launching the satellite. Marshall Center's
Guidance and Control Division provided mechanical design,
power supply and satellite testing. The Goddard Space
Flight Center Minitrack Network 1s responsible for acquiring
and preparing the telemetered data.

The satellite contained ten experiments. Five were
designed to study the lonosphere, a region surrounding the
earth which acts like a mirror to radio waves. Three
experiments were used to determine the characteristics of
an ionized cloud which forms around the satellite because
of its interaction with the ionosphere., This cloud has
been a matter of concern to satellite tracking specialists
because of its effect on radar echoes. The last two experi-
ments were designed to study the characteristics of inter-
planetary dust particles.

The five lonosphere experiments were entirely new
and were conceived by Goddard scientists. Four of these
five depended upon techniques involving orbiting sensors
which function as vacuum tubes without glass envelopes.
The main difference becween the Explorer VIII type of
vacuum tubes and those in a television set is that there:
was no need to provide a vacuum seal since the near vacuum



of space provides this naturally. The fifth experiment involved
the measurement of electrons by studying the amount of detuning
they produce on an antenna. These experiments counted the
number of the electrons and positive ions in the ionosphere.
This group of particles affect communications and should not

be confused with the Van AXlen zone particles. Data processed
to date at Goddard Space Flight Center represents the most
comprehensive study of the upper ionosphere through which
Explorer VIII traveled.

The number of these particles have been counted as a
function of time of day, and of latitude as far south as
Johannesburg, South Africa, and north to the Canadian border.
In general, it was found that the upper ionosphere is
homogeneous, that is, it does not contain nearly as many
disturbed regions as the lower ionosphere. Those in the
lower ionosphere are responsible for disrupting communications.

Another type of ionosphere measurement involved deter-
mining the temperature of the electrons. Electron temperature
was generally found to coincide with the temperature of the
uncharged portion of the ionospheric gas. Temperatures of
both electrons and the uncharged gas are important to
meteorologists. The ionosphere experiments also determined
the chemical constituents of the charged gas. Data processed
to date shows that oxygen is the predominant gas at altitudes
up to 650 miles where hydrogen then gradually assumes the
leading role.

Another result from Explorer VIII wa +the first experi-
mental measurement of the shape and dimensions cf an lonized
cloud which forms around spacecraft. Data will permit
theoreticians to determine the importance of electrical
drag to the orbit lifetime of satellites. This ionized
cloud formed mostly positive ions in the front of the
satellite and negative electrons in its wake, extending
back about one satellite radius. The effects which this
could have on radar tracking and orbit lifetime are under
study.

Thz cosmic dust experiments on Explorer VIII are
producing results of major significance. One of the two
dust particle experiments are entirely new satellite
instrumentation. The other was an expansion of the Vanguard
III micrometeorite experiment. By comparing data from
Vanguard III with information obtained from Explorer VIII,
a definitive picture of the numbers and size of these
minute particles in solar orbit near the earth is emerging.
Explorer VIII and Vanguard III data provides several thousand
micrometeorite impact events while the total number of impact



events of all previous measurements made by rockets and
satellites is considerably less than one thousand.

Explorer VIII made a different measurement of a phenomenon
first discovered by Vanguard III. On November 15-17, 1959,
Vanguard III picked up a large number of micron-size dust
particles. This has not been reported previously because
the unraveling of data from the satellite has just been
completed.

The indication from Vanguard IITI was that these particles
could be associated with a major meteor stream. As many
particles were detected during this T7O-hour period in
November, 1959, as were found during the remainder of the
78-day period of the satellite. Explorer VIII, in November,
1960, may have again seen this stream when one of its
detectors sampled a different size range of particles than
did Vanguard III. However, a complete picture is not available
because of solar events during the same period. Data on the
average number of micrometeorite particles which can be
expected near the earth should provide information of great
benefit to spacecraft designers who will have to determine
how much protection will be necessary for instrumentation
and man.

In addition to the geophysical data, Explorer VIII
provided many advances in spacecraft technology that are
Important to the design of future spacecraft. A mechanism
designed by Marshall Space Flight Center slowed the
satellite's spin from 450 rpm (a value dictated by the
Juno II booster) down to 30 rpm. The temperature of the
satellite was controlled to within + 10°C.

Most important, the Explorer VIII research program
brought an unexpected dividend for future spacecraft
application: a means of orienting a spacecraft without
the use of optics. Several "traps" for ions and electrons
were orbited. Any charged particles present entered these
traps with the current flowing into a circuit attached to
the collector. The current can be measured and thereby
provides a signal from which the satellite orientation in
space may be determined. There are several disadvantages
of relying on optics to provide orientation information.
The sun is not always visible when spacecraft are in the
earth's shadow, for example. The same is true for the
moon and specitic stars. The traps, which essentially
are angle of attack meters could also be used to point
cameras and other devices in the proper direction. These
devices do not have as great an accuracy as optical systems,
but undoubtedly will find many applications.

Explorer VIII provided 500 separate pieces of information
for every second of its active life. It is estimated that it
will take another six months to completely process this volume
of data. Goddard scientists are making the scientific data
available to the domestic and international scientific
community as readily as possible.

- 3 -
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MITTAUER: I think we are ready to begin.

This is the results press conference on
Explorer VIII satellite. You have fact sheets, I believe,
with launch date and so forth.

We will begin with Mr. Stoller.

STOLLER: VWe are glad to have the opportunity to give
you a report on what has been so far found in the reduction
of the data from Explorer VIII. Explorer VIII was one of the
satellites in the Juno II series. It is one of the satellites
in the total scientific satellite program, particularly
devoted to a study of the ionosphere.

I won't take any of your time. I would like to have
Dr. Clark tell you something of the place of Explorer VIII
type of measurements in the ionosphere program as related to
measurements by other techniques, before we pass to the
specific results that Mr. Bordeau, Mr. Alexander and some other
of the experimenters who are here with us can tell you of the
flight. Mr. Greever, of course, can tell you about the mission
operation if there are questions in that area.

I will pass it to Dr. Clark.

CLARK: There are two general types of satellites.
One is the application satellites, typically the meteorological
and communications satellites. The other broad area is the
scientific satellite area, of which this is one.

On scientific satellites there are two major areas
of interest. One is the astronomy astrophysics area, of
which the gamma ray Explorer XI telescope was a good example.
The other was the geophysics area which, broadly speaking,
includes the disciplines of aeronomy (neutral atmosphere),
energic particles and fields,

In the ionospheric physics area, in which
Explorer VIII is located, the rather traditional means of
study of the ionosphere was by means of radio propagation
techniques. This was exploited rather vigorously since 1946
in the sounding rocket program.

The novelty of Explorer VIII is that it is, in
effect, the first of a series of satellites in the direct
measurements area, in which the medium in the immediate
vicinity of the satellite itself is sampled by various types
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of gauges that the men from Goddard will speak to you about,
and information is then telemetered back through the conven-
tional radio link.

This is all of the time that I would like to take,
I would like to turn it over to Mr. Bordeau, who has already
been introduced to you, who is responsible for the ionosphere
experiments of the Goddard Space Flight Center and Project
Manager for Goddard in the experiment.

BORDEAU: As the release indicates, the main
mission of Explorer VIII was to study the ionosphere in an
altitude region about which we had little information before
launch. Let me first of all define the ionosphere as that
region of space which is so little ionized that it affects
communications,

Before Explorer VIII went up, all we had was
scattered information about the number of charged particles
that are in this altitude region. Some of these results were
obtained from things like moon echoes, and a few scattered
points of information from some Russian data. Beyond that
we had some theoretical guesses as to how the number of
electrons with altitude were distributed. As a result of
Explorer VIII we feel we know a lot more about this region,

There were essentially ten experiments on
Explorer VIII, two of which were micrometeorite experiments,
and I think Mr. Alexander will brief you on those. There
were five ionosvhere experiments. If I can just list them

briefly, I will tell you what they do.

One is what we call a radio frequency impedance
probe. This merely means that you measure the match that an
antenna has with the medium and from a theoretical equation
you can count the number of negatively-charged particles
which we call electrons, as a function of your position in
sSpace.

We must differentiate here between the electrons
which Explorer VIII measured and the ones that make up the
Van Allen Belt. They are entirely different. The ones we
are talking about affect communications. That is the first
experiment.

The next four that I will list give data by similar
techniques. By slightly twisting the experiment around
each time you can get a different measurement.
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The second one, similar to a vacuum tube technique,
counts the number of positively-charged particles as a func-
tion of the position of the satellite in space.

; The third one tells you something about the chemical.
constituents in space, whether you have hydrogen or oxygen.
These are important because they tell us something about how
the ionosphere is formed. We know that the sun plays a strong
role in forming the ionosphere. If you know the chemistry,
then you can tell more about exactly how these interactions
t ake place.

The last two experiments measure the same thing.
I mentioned the temperature of these electrons.

The other two experiments were designed to tell
us something about an ionized cloud which forms around the
satellite due to its interaction with the atmosphere. There
had been some worry on the part of tracking specialists and
people who were worrying about drag on the satellites,
whether or not this ionized cloud which forms about the
satellite will either affect your tracking accuracy or
whether or not it affects drag appreciably.

I would like now to summarize as briefly as I can
the findings that we have obtained in the ionosphere and
relative to this ionized cloud.

QUESTION: Pardon me. You mentioned ten experi-
ments. It seems to me that you have enumerated only nine.

BORDEAU: Excuse me. There were three experiments
that told us something about the clouds. I believe 1 said
two; that should be corrected to read three.

Overall I feel that the satellite was 95 percent
successful in that we got data from nine of the ten experi-
ments. The tenth experiment, which we call electron field
‘meter.experiment, all we learned from it is how to better
design the instrument the next time we fly it, essentially.

We did get a small bit of geophysical data, but
to give you an analogy, it was in a saturated condition from
months of flight. We counted the number of electrons and
positive ions as a function of latitude and time of day.

We feel that we have the largest body of data which tells
us the difference between a nighttime ionosphere in this
altitude region and the daytime ionosphere.
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We found that oxygen is the main constituent in
the lower part of the altitude region through which we flew.
This is an indication that what is going on is that the sun
is producing these oxygen ions at altitude and that they are
drifting up through the altitudes through which we flew.

We successfully measured temperatures. Generally
they are running close to the neutral gas temperatures
which people have been measuring by observing how much drag
we got.

We measured the dimensions of the ionized clouds
surrounding the satellite and found that in dimensions at
least it was equal to about the physical dimensions of the
satellite; that it increased its electrical dimension by a
factor of 2, is one way to put it.

People who were worrying about electrical drag
can use the data that we have obtained to derive a theoreti-
cal equation to deduce whether or not this will significantly
bring down a satellite sooner than it normally would if you
didn't have any electrical effects.

That is generally the summary of the ionospheric
results, unless I have left something out.

QUESTION: There had been no results yet from that
kind of theoretical study on the drag?

BORDEAU: No. This part of the program is under
study at the moment.

QUESTION: And I don't suppose that you know yet
whether this electrical drag effect is linear? In other
words, does it double the size of Echo I just as it doubled
the size of this thing?

BORDEAU: I would suspect that it would double the
size of Echo 1, electrically speaking, just like it did
here.

I might expand on that a little bit. We would
expect that you would get a different type of reaction in
the higher altitude regions than what we flew through.

QUESTION: If you were then to measure something
like Echo 1 with radar equipment, would your measurements
show twice the diameter of that vehicle?
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BORDEAU: Not necessarily, because what I just
mentioned was the thickness of the cloud. You also have to
concern yourself with the number of particles that are within
this cloud. They could be fewer in number than the ionosphere
that surrounds you.

So you have to worry about both the size and the
density of the particles in the cloud. Just because it is
twice the size doesn’'t necessarily mean it will give you
twice the radar cross-section.

QUESTION: There is a cosmological theory, I believe,
that as a heavenly object like the sun goes through inter-
stellar space it sweeps a path out for itself. Is this
analogous to that? It attracts the matter and brings it in
close to it?

BORDEAU: This is a complicated phenomenon.
Generally you will get this type of reaction from any body
that is traveling through an ionized medium, and the condi-
tions will change whether the body is conducting or whether
it is non~-conducting. We had a perfect conductor up there.

QUESTION: I am wondering if this thing, as you
might say, tunnels its way through the ionosphere as it goes
along, collecting a little cloud. 1Is that what happens?

BORDEAU: Yes, essentially.

QUESTION: It tunnels its way through the
ionosphere,

QUESTION: When you speak of upper and lower
ionosphere, could you give us that in miles?

BORDEAU: Yes. The lower ionosphere generally runs
between 50 miles on out to 300, and those numbers can change,
depending upon the solar cycle and the seasons. But those
are about the rough limits. The upper ionosphere is above
300 miles, and it depends on how you want to define it.

The things of major interest would happen out to an altitude
of 2,000 miles. But the entire region of space is ionized
beyond that. So if you want to use the term loosely, the
upper ionosphere is above 300 miles.

QUESTION: You said that these were not to be
confused with the Van Allen electrons. But at apogee you are
getting Van Allen electrons, aren‘t you, in this thing?
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BORDEAU: The difference is that we are measuring
particles that are traveling real slowly, and there are
around 10,000 more of these particles for every one of the
Van Allen particles which are traveling so much faster.

QUESTION: You are just not measuring the
Van Allen things, but you are out there part of the time
with them?

BORDEAU: That's right. We were in the belt.

CLARK: You might say that the electrons of the
Van Allen Belt are, of course, the same as the electrons
in the ionosphere.. But there are too few of the Van Allen
electrons to influence radio propagation, whereas, the
large number of electrons in the ionosphere have too low a
velocity to provide the emergétic particles-to 'dfféct"the
characteristic of the Van Allen electrons which are moving
more rapidly.

QUESTION: But the electrons are not the signi-
ficant thing here. You are measuring things of lower energy.

CLARK: Correct.

BORDEAU: The one thing of general interest here,
when you are talking about the lower ionosphere, it is
generally known that when you have sun spots,. for example,
you get radio blackouts and that sort of thing. There was
a question in people's minds as to whether this sort of
thing was also going on in the upper ionosphere. Generally
we found that the upper ionosphere was relatively undis-
turbed, that most of these effects are occurring in the
lower ionosphere, and that this is where you should look for
difficulties with radio communications due to sun spot
activity.

QUESTION: With reference to these five iono-
sphere experiments, it says at the bottom of the first page
of the hand-out, "Four of these five depended upon tech-
niques involving orbiting sensors which functioned with
vacuum tubes without glass envelopes."

I wonder if one of the experts could draw us a
little picture of what this means.

BORDEAU: I think Mr. Whipple could do this for us.
Actually, I believe we have what they look like on the model
here.
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WHIPPLE: Perhaps you can look at these. There
is one sensor here which doesn't have a cover plate on it.

Let me draw a quick sketch on the board.

QUESTION: 1Is this the first time you have ever
used the vacuum of space for this purpose?

BORDEAU: No. VWe are not that naive. There were
new experiments, as the release says, new experiments as
space physics go. But we were careful enough to try to
experiments on a small relatively inexpensive sounding
rocket to make sure our physics were proper before we com-
mitted them to a satellite.

QUESTION: So it is the first satellite to carrxy
out this experiment?

BORDEAU: The Russians used an experiment similar
to one of the five I mentioned here, on the Sputnik III.

QUESTION: That is, relying on the vacuum of
space?

BORDEAU: Yes.

WHIPPLE: 1If this heavy line here represents the
outer surface of the satellite, then the sensor, which we
refer to as a trap, consists of one or two grids, depending
on which sensor it was, with a collector behind these
grids.,

What we did was to apply a voltage to these
grids or to the collector. The size of the voltage and
polarity depends on the type of particle we are interested
in measuring. Some particles get through, others do not
get through but are turned around, depending on the size
of this potential and its polarity.

We measure the particles that do get through and
that are collected by this plate behind the grids. We
measure the current that results, and this is what was
telemetered to ground to current.

What we are doing is interrupting the values
of these currents as a function of these potentials, and
this gives us the information that we want.
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QUESTION: As I understand it, when you have a hot
filament type tube in a radio set or television set, you have
to provide it with a little package of vacuum because if you
didn't it would burn out. 1Is that correct, essentially?

WHIPPLE: That is correct.

QUESTION: So when you send this thing up to where
you have a vacuum, you don't have to put this little package
of vacuum around it. But you launch this thing from atmo-
spheric pressure, and where you don't have a vacuum, what do
you do? Do you start this working after you get it up to
altitude?

WHIPPLE: The reason the vacuum tube needs a vacuum
is because they provide -~ Let me put it this way: The
source of the electrons in a conventional vacuum tube is
usually a hot filament. If there is air present, the fila-
ment burns up when it gets hot. Here we are not depending
on a filament; we are depending on the particles that are
already present in the atmosphere. We don't have any fila-
ment, so there is no danger of it burning up.

QUESTION: So that the thing is in a working mode
at the time that it leaves the ground; is that the idea?

WHIPPLE: That is correct.
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QUESTION: May I pursue this idea of the cloud a
little further.‘ Is the idea that electrons have greater
mobility and therefore they will impinge ‘more often on the
satellite and_c:eate a negative charge on the satellite?

BORDEAU: That is correct. The electron is
smaller than the positive ion so it gets to the satellite
first. So you develop a negative charge on the satellite.

QUESTION: You described the difference between
the upper and lower ionosphere in terms of miles. Can you
give it to us in terms of layers, D, E, and F?

BORDEAU: Yes. Do you want it in miles? 1
usually talk in kilometers. There is the D, E, F-1, and
F-2 layers, and above that the upper ionosphere.

QUESTION: In other words, those three lettered
layers are what you call -- '

BORDEAU: D, E, and F are the classical layers.

QUESTION: Are you calling those the lower
layers?

BORDEAU: Those are all in the ionosphere. We
flew above these layers.

CLARK: The border which Mr. Bordeau has been
using is the peak of electron density in the F region,
so-called F-peak or F-max as the boundary between upper
and lower. It runs anywhere from something like 180 to
300 miles, depending on season and sunspot activity.

QUESTION: Then at 275 miles you were barely
scraping the upper level of this F-2 maximum?

BORDEAU: Yes.

QUESTION: How could your experiment then provide
information about the condition of the lower ionosphere?

BORDEAU: Some of it is by deduction; the fact
that we got plus oxygen, for example. Just from that re-
sult alone we can deduce where this was formed by comparing
it with results from rockets that have flown in the lower
ionosphere.
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QUESTION: If there is a chemist in the group, I
wonder if he could explain why oxygen should be the pre-
dominant gas at altitudes up to 650 miles, while nitrogen
is the most plentiful component and lighter than oxygen?
Why wouldn't nitrogen be your predominant gas at those
altitudes?

BORDEAU: Mr. Whipple, do you want to kill that
one?

WHIPPLE: I think we should distinguish between
the ionized constituents of the atmosphere and the neutral
gas. The neutral, the major component of the neutral gas
is nitrogen, at least up fairly high. Whereas the kind
of ion you will find depends on the neutral atom, which
is most easily ionized, and it turns out that oxygen will
be ionized more easily than nitrogen, therefore it is the
most plentiful one.

QUESTION: Then up at those altitudes you have
a substantial amount of un-ionized nitrogen; is that
correct?

WHIPPLE: That is correct.

QUESTION: Molecular nitrogen up there, as
opposed to ionized oxygen; is that the story?

BORDEAU: This is something we didn't measure
on Explorer VIII.

QUESTION: I say up there you would have molecular
nitrogen. You would have it in the sz form floating around
up there with its electrons still attached.

WHIPPLE: Right.
QUESTION: As opposed to ionized oxygen.

WHIPPLE: Up to about. 600 -- I am thinking in
terms of kilometers, but I can compute it in miles -~ the
percent of ionization, in other words, the number of ionized
atoms is only a small fraction of the total number of
molecules. So that even your oxygen molecules, your neutral
oxygen molecules, have not been diminished in great quantity
and will be practically all there, and just a few ionized.

QUESTION:

That answers another question that I had; namely,
is there a lot of un-ionized gas up there at those altitudes?
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WHIPPLE: Yes, there is.

CLARK: You can take that one step further in
that you have the concept of a scale height which is directly
proportional to the temperature and inversely proportional
to the mass. When the oxygen dissociates, when you have
atomic oxygen, and then ionized atomic oxygen, this is now
lighter than the dominant molecular nitrogen. Therefore, the
oxygen scale height is larger, therefore it decreases less
rapidly with height than does the nitrogen. So there comes
a cross-over point at which the atomic oxygen actually will
be dominant over the molecular nitrogen. I am not sure what
it is, but it is below a thousand kilometers.

BORDEAU: There were some results that have
nothing to do with the physics of space that came out of
Explorer VIII. These are related to spacecraft technology.
They came out of the work of Mr., Whipple. One of them has
to do with the effect of the earth's magnetic field on the
orientation of a satellite. We measured this effect. This
has implications on orientations of satellites, like TIROS.
That information can be used in addition to the data already
gotten from TIROS II, to assist them in correcting for this
sort of an anomaly.

QUESTION: You can determine that because the
electrons are generally in line with the earth’s magnetic
field, and therefore you have that as your base on which to
judge how the satellite is oriented?

BORDEAU: Whenever you have a conducting body
moving in a magnetic field, you would expect torque, an
electrical torque of this sort.

I think we can turn this over to Mr. Alexander,
who can summarize the results in the micrometeorite area.

ALEXANDER: We had two experiments on Explorer
VIII to measure properties of dust particles near the earth.
One of them was an expansion of an experiment we had on
Vanguard III, and the type is also flown on scme other
space vehicles. The other one was a new experiment to fly
on a satellite.

These two experiments were, first, the scunding
board with a microphone on it -- that is the reason we call
it a sounding board -- which responds to impulse delivered
to the plate when it is hit by one of these very small
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particles moving at a very high velocity.

The other sensor was what we call a photomultiplier
tube that was opaque, would not see the sunlight. We put a
very thin film of aluminum on it. Then when the particle, a
very small particle, hit the face of this photomultiplier, a
flash of light occurred as part of the impact event and the
photomultiplier could look at the amount of flight energy
that was emitted by this particle when it hit. This was the
new sensor that had not been on a satellite. It had flown
in rockets, more than one rocket, but had not been on a
satellite.

The results that we are seeing from our experiment,
two things we feel are quite important. They will become
more important when we bring in, in terms of the microphone
sensor, results from Vanguard 111, which are the two satel-
lites we have had since Goddard was formed. One is that for
the first time we are getting a large number of impact events
in which we can start to get a rather definitive picture of,
say, take a given mass size, and how many of them are there;
and then another mass size, and how many of those. We are
getting points on a plot like this for the first time in
which we are talking about several thousand events.

Prior to these two vehicles we were sketching
information when we were talking about tens or a few hundreds
of events. In fact, I think if you took all of our work
prior to these two and totaled up the total number of events
appearing, it is less than a thousand.

So we are starting to get what looks like a
definitive picture. There are very small particles that
are moving at high velocities in the vicinity of the earth.

The other aspect of this thing, also I refer back
briefly to Vanguard III, this has not been reported until
right now, and in fact we just finished unravelling data of
what we would call a rather special event, and we are just
submitting this to the scientific journals, and also it fits
here, and that is that the satellites, both of them, were
up during November 1959, one, and 1960 on the other. In
November we saw in Vanguard III a rather high count rate for
a short period of time, approximately three days. To give
you an order of magnitude, if we can take the number of
events that we saw for these three days on Vanguard I1I,
and this was as many events as we saw in the other 75 days
on Vanguard III.
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This appears to be associated with what we call a
major meteor stream that occurs in November. We know about
meteor streams. This idea is not new because the large
particles have been detected by the telescopes and radar
and this type of device.

You can look at it theoretically in several ways.
Some people would predict that we would not find small
particles in these major meteor streams. We think now that
there is one major meteor stream that appears to have a fair
amount, at least in November 1959, of small particles.

In November 1960 our satellite Explorer VIII was
also up. We come to the time that we should see this stream
again and I have to make this kind of statement, and I will
tell you why. We appear to possibly have also seen this
stream again. If you remember, there was a rather spectacular
solar event between something like the 12th and 20th of
November, with different prominences occurring. The parti-
cular sensor that could have seen this stream could have been
affected by the solar event. We have indications both ways.
We can argue both ways.

It will take us longer than we had anticipated to
unravel the information in 1960 from Explorer VIII, but we
appear to have seen small particles for a period of about
70 hours on both Vanguard II1 and Explorer VIII. We are
not definite about Explorer VIII until we have had a fair
amount of more work. But it was something that was a little
different, so to speak. We did find them in this stream.

We will have an opportunity -- we haven’t gotten
the data in -- to see another stream in December with
Explorer VIII -- I wish I had it in hand now, but it is
not quite in our hands -- that could be a suspect for some
more very small particles.

QUESTION: Was this November 3, 1960 launching
date selected in part at least because you wanted to get
this comparative information for the November shot?

ALEXANDER: It is more fortunate for this reason:
This event that we saw on Vanguard III, we got all the way
through the tapes on Vanguard III. It looked like there
might be something in November. This generated enough con-
cern to look for this that we started a program to develop
special equipment to 1look at over twice the number of tapes
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that had already been given on Vanguard III for this par-
ticular reason, and the gentleman who did it had to look
down in the noise of the telemetry signals and pull it
out, and the boys came up -~ it took them several months
to do it, but they did come up with very definitely being
able to give us twice the information for this time that
looked special than we already had.

The qualitative indication that yes, you got
something in the middle of November, occurred around launch
time. So we were extremely happy that this vehicle was
flying in November of this year. It was simply a time
factor because we had to develop special equipment.

QUESTION: Would we be correct in saying that
this was a hitherto undiscovered or hitherto unsuspected
stream of meteors that was discovered as a result of these
two flights?

ALEXANDER: Let me say that the stream has been
there for some time, these large particles. It depends on
who you would talk to as to whether they would believe any
small particles are in these major meteor streams.
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QUESTION: Does this have a name like Leonid?
ALEXANDER: You have just named it.

We use the words, "associated with.'" It depends
on who you were talking to as to whether they would think
there would be small particles in a major stream. Our
equipment was able to detect very small particles and we
were in the stream, and now we see they are there and we
are trying to figure out the physics that are involved as
to why they are there.

QUESTION: Would you care to hazard a guess as
to what this kind of a shower might do to, say, an Apollo
type satellite in orbit at that altitude for a long period?

ALEXANDER: To start with, it is a short time in
any stream, That is Number One.

In Vanguard III, it could detect a particle of a
particular size and larger. So it gives us one point on
the graph. 8S-30 we instrumented to get three points on a
graph, spread apart by a factor of 10 each point, so we
could then tie Vanguard III with it and get a fair spread.
This, to start with, gives us an idea of the slope.

We had one other thing on Vanguard III that has
an impact here, and that is that there was a puncture
experiment in that there were two pressure zones on this
ball, if you remember. The area that these zones were
sensitive to was not quite that of the microphone,; but it
was large, two or three tenths of a square meter,

The pressure between these two zones -- There
was a pressure gauge between the two, they started out
at different pressures and then we could monitor the
pressure changing for the whole 78 days. These two zones
were not punctured. The thickness of the particle involved
in Vanguard III is between 20 and 30 mills. If you take
the number of particles that we had from the microphone
size particles and go down to a larger one in terms of
this stream alone, depending on what kind of slope you take,
you would say had we gotten hit by one it might have
punctured it. It wasn't punctured, so that is good informa-
tion,

In a meteor stream how your numbers versus mass
goes, we don’'t know that yet. Explorer VIII data for us
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may definitely help. In other words, you may have an entirely
different distribution of masses in a meteor stream than we
see way out in space in individual particles. This we don't
know well, except those zones were not punctured in that time
nor in the 78 days. You can look at it both ways.

QUESTION: I wasn’'t thinking so much of the possi-
bility of the skin of Appolo being punctured by a meteorite
as I was of a cumulative sand blasting effect that might
change the heat transfer characteristics or radiation
characteristics.

ALEXANDER: These size particles, unless you get
to very long lifetimes -- when 1 say long, I am thinking of
at least a year, maybe longer -- your sand blasting is going
to come from even smaller than these, because you have enough
of them. You have got to get these things concentrated in a
large number in a square millimeter, this type of thing.

MATHEWS: That experiment was also on Vanguard III.

ALEXANDER: We had an erosion experiment. It did
not change, either, in terms of very small ones.

QUESTION: Would you define large and small?

ALEXANDER: I use this number for you. Whether you
want pounds or grams, I am not sure. It is easier for me
to say grams., I will relate it to pounds.

The sensitivity point on Vanguard 111, for instance,
was one billionth of a gram. Divide that by five hundred and
you will get approximately a pound figure.

On Explorer VIII our most sensitive point for the
microphone was between one billionth and one-tenth of a
billionth of a gram, and then went up by a factor of ten. So
we can say less than a billion, or ten over a billion, and
then a hundred over a billion. So these are the points.

You get into puncture trouble, however, in
particles not very much larger than that, in terms of knock—
ing a hole in something. That particle 10-9 )
no one expects is going to puncture twenty mills of material
But you don't have to get too much larger before people
start to worry about it.
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Our group at Goddard does not investigate the
engineering aspects, though we know and work closely with
people concerned with this within NASA,

QUESTION: You referred to the meteor stream of
large particles and the fact that small ones existed in it.
Does this 10-9 just hold true as the dividing line between
large and small?

ALEXANDER: This would be quite small. A large
particle we would say, the kind that you see with the
ground-based detecting device, telescopes, photographic,
both visual and photographic, and radar, are at least
larger than 1/10,000th of a gram or larger. So we are
almost a millionth smaller than that. We are quite a ways
away from the ground-based data.

QUESTION: What diameter is associated with
these_particles?

ALEXANDER: If they are solid particles, then
our 10-9 gram would be in the neighborhood of 5 microns,
4 to 5. Our photomultiplier sensor would detect a
1 micron particle or even smaller than that, which is a
million-millionth of a gram.

QUESTION: I believe Dr. Van Allen asked you at
an interplanetary meeting, how did you know they are
micrometeorites. How do you know?

ALEXANDER: These are impact sensors. It depends
upon an impact being there. A hole is not being punched.
A person feels more comfortable;, if he had something, not
a piece of metal, but something very thin, and a hole
occurred in it, and you could detect the hole with a light-~
sensing device or something, you would feel that you got
hit. This was on Vanguard III. It was a very small area,
6 micron milar with aluminum over it. It also was on
Explorer VII. Vanguard III and Explorer VII were up at the
same time. So you might consider it one experiment, maybe.

We think that we have seen a hole in one of those
sensors on Explorer VII.

When you run this route, that you take the com-
bined area of Vanguard III and Explorer VII, of this milar
skin, and then take a microphone, from the microphone data
you would get one hole. It is pretty poor statistics for
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one event. It fits the picture pretty well.

The other answer to your question: We went
to extremely elaborate procedures, especially on
Explorer VIII to try to do everything we could possible
to make the microphone system as a whole, sensor,
electronics and payload, extremely ¢uict , so that we would
have a fair degree of confidence level.

An example of that is that we set the require-
ment, and the payload manager was very gracious, and we had
to work hard to do it, but that payload wouldn't fly until
we had 24 hours of continuous operation of the satellite,
including the transmitter, and no counts being detected
from the system. This meant that we worked out all payload
interference problems in terms of the gear, and then put
the 24-hour requirement on. So we have that kind of
confidence level about it.

The only thing we don't know anything about that
would give us false information, so to speak, counts within
the system, is a thermal problem, temperature changing.

That sounding board you will notice, if you will
look at the satellite over here, is acoustically isolated
from the rest of the payload.

Two, you will notice paint, a particular kind of
paint on the back of the payload skin and the back of the
sounding board to try to thermally couple it as well as
possible to the skin of the payload, so that its temperature
didn't vary wider than the skin varied.

Lastly, you would look at your data in the
orbit. You go through a thermal cycle every orbit. The
cycle may differ some a little bit, especially during the
lifetime of a satellite. But if you found that your rate
over several days, especially, was pretty even, you would
start to worry, and say that I have thermal noise.

But we have cases where we can go a whole orbit with no
information at all. 1In fact, that is one of the things
that we plot, how many orbits do we have with zero counts.
This is a definite indication that we don't have a thermal
problem.

QUESTION: What proportion was it?

ALEXANDER: This depends. We have found we
have 25 or 30 percent of the passes in November that we
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have our information.

BORDEAU: I would say we have gone through something
like 30 percent of the November tapes is what he is trying
to say, which would amount to about 15 percent of the total
data gathered, because we had two months of active life.

ALEXANDER: Whenever we find a case where we got
a reading once per orbit on two successive orbits, then we
see how many counts are there, We like to see counts there,
but we also find that we do have some orbits with zerxo
counts. If you had only once, this wouldn't be much of an
i ndication. But we do have a number of these. So this
puts up our -- I can't tell you exactly. This puts our
confidence level back up a little higher even that we are
seeing counts.

QUESTION: What would the zero counts indicate?

ALEXANDER: Zero counts I am saying indicate we
do not have thermally-caused pulses.

QUESTION: Doesn't it also indicate that the
satellite is not being hit by anything?

ALEXANDER: Then of course that means that the
information we are getting is an impact, meaning no impact
in that two-hour period.

QUESTION: No, no. What I mean is what does it
indicate when you have no impacts? That nothing is hitting
it?

ALEXANDER: That is it. During that two-hour
period. We don't have a day in which there are no impacts.

QUESTION: This thing lasted for 54 days. What
finally knocked it out of commission?

BORDEAU: VWe did not go for a long lifetime on
this satellite, mainly because we were afraid that if we
had put solar cells on it that there was some gap in our
knowledge as to the effect of the solar cells on a
scientific experiment, and we felt we wanted to get a
small amount of good quality data rather than a large
amount of poor quality data. So the satellite was powered
by chemical batteries, and that is the reason why it had
only two months of active life.
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QUESTION: I thought the squares were solar cells.

MITTAUER: If I may break in. I don't want to cut
you off. I have Bill Greever, who I would like to ask what
comments he has, if any, on the Juno II shots, to get him
officially on the record, and Mr. Mathews, on the satellite
itself, the shell and so on, if they have any comments,
or if you have any questions, Bill? After this, as far as
I am concerned, more questions if you still want to go.

GREEVER: The mission on this shot was extremely
uneventful. Everything went very smoothly. The vehicle
performed exceptionally well.
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MITTAUER: Mr. Mathews, do you have any comments
on the performance of the satellite itself?

MATHEWS: About all I can say is that the satellite
was probably one of the more complex, electronically, of the
satellites that had been put up up to that time, and appar- .
ently all of the satellites performed normally through the
anticipated life which was within very close to the estimated
life, which was about sixty days, and it lasted about fifty-
four, The power drains do change slightly with time, so we
can certainly consider it a normal operation.

QUESTION.: What are you going to do next along this
line?

BORDEAU: As far as the ionosphere experiments of
this mature are concerned, the trend which Mr. Serbu, Donley,
and Whipple are taking is to take these five or six instru-
ments and to make one single instrument out of them and to
use the time-sharing device and to fly them on things like
the Echo satellite where you go out further into regions of
space, and any other satellite that he can get a piggyback
ride on. That is the plan at the moment.

QUESTION: You might put some of these experiments
on "streetcar'" satellites, too, is that right?

BORDEAU: Yes, that is right.

CLARK: In a very real sense the United Kingdom
Scout, going early in 1962, will be the follow-on to Explorer
VIII, because the British experimenters will be able to take
advantage of it, which has been gained in order to make
changes in the instrumentation, that will give them a better
quality data.

QUESTIDN: The British are going to use one of
our Scouts?

CLARK: Yes.
QUESTIOUN.: That is from Wallops Island?
CLARK: Yes.

MATHEWS: They are here now with a payload with us,
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QUESTION: What are those experiments?

CLARK: This is the United Kingdom so-called S-51,

BORDEAU: It contains experiments similar to what
Explorer VIII has.

QUESTION: It will be a completely UK-made payload?
CLARK: No.

MATHEWS: The satellite structure, the electronics,
the power supply, the basic satellite itself, is being done
here. The British are supplying the sensor elements for the
satellite. They are also supplying some of the electronics
that are associated directly with the sensors themselves. We
are supplying the basic, the tape recorders, transmitters,
channel receivers, power suppliers, antennas, structure, that
sort of thing is being done by Goddard. They are working
closely with us. They have three of their primary experi-
menters here now.

The first one we feel is more or less a training
program for the British. We will help them very carefully
with the first one. After that we expect them to take on
more and more as they go on with the program.

QUESTIOK: They have gone so big with the high-
altitude sounding rockets so long, why do they need a U.S.-
training program to get proficient?

MATHEWS: It is a little different problem when you
get into space. Remember there is a big, big difference in
the lifetime of a sounding rocket and a space object which
affects your electronic reliability, the temperature control
problems, all of those things,

‘QUESTION: I wonder if someone would describe this
orientation device,

BORDEAU: Mr. Whipple and Mr. Donley, mainly Mr,.
Whipple, deduced this from the data. Maybe Mr. Donley could
describe how this orientation device works.

DONLEY: This orientation device was sort of an
extra bonus. It wasn't a primary experiment. It came as
the result of the ionosphere investigations.
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One of these ion traps in particular, what we call

an ion current monitor, counting the number of ions, we found
is sensitive to the velocity vector. 1In other words, as the
satellite, essentially as the trap goes forward, it counts
ions. When it looks away, there is a dearth of ions, hence
no indication.  If we use this we can tell when the satellite
is, a certain portion of the satellite, looking forward. A
sort of angle of attack meter. By combining this with a
directional -characterization of the electronic current or
emission of electrons off the surface due to solar radiation,
we can come up with the orientation of the satellite by measur-
ing these ionosphere currents, or properties of ionosphere,
completely 1ndependent of the horazon data or solar data as
such B '

' We need a little bit of information about the solar,
but we can get this from the orbital 1nformat10n and velocity
vector 1nformat10n, from the tracklng data

EES QUESTION You would have to use this as an input
to some kind“of a reaction mass thing to actually orient the
thing?  This 'determines the orientation but 1t doesn t N
orient it?

DONLEY: That is correct. You would have to feed
some sort of servo mechanism and would serve as a correctlon
device to give you the correctlon s1gna1 the error 51gna1

QUESTION: Instead of using the horizon sensor as
you did on the Agena, you would use this. Mlght tprs‘be;>
applicable on the Nimbus? )

DONLEY: It could be applicable to the Nimbus. Of
course, they are’ u51ng thelr horlzon scanners I belleve

'BORDEAU: - ‘Whether or not it is useful depends on
the accuracy you want in pointing. ThlS system does not have
at the moment, a high accuracy.

QUESTIQN: How accurate is it?

DONLEY: I would say our best accuracy here is on
the order of: flve degrees '
QUESTION of yaw anglé or velocity vector?

DONLEY‘ Yes. -The sens1t1v1ty varies as a cosine
function., So- it is: only as- good as you know the cosine func—d
tion as it stands now.  ‘Maybe improveéments could be made to
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make it more accurate. Certainly it doesn't have the in-~
herent accuracies of optical systems.

WHIPPLE: It could be improved up to about a degree
accuracy.

MITTAUER: Are there any further questions? 1t has
been almost exactly an hour.

Thank you very much.

(Thereupon, at 3:35 p.m., the Press Conference
was adjourned.)



I TWo (5-100» antennas, szmml&r Lo t“ﬁba uhicn Mxli probﬂ,;
-__ithe ioﬁcsphere next year from the Cmnﬂﬁﬁmn Dzfencs %ﬁﬂﬁ&fuh :
" Board's {(DRB) top~-side sounder satellite, were extended
- guccessfully 600 miles above ithe ez tn.ﬁww;nw an @vﬁAuaticq
“experimenu 1ate yesﬁe°d¢y' f &:Jdﬁﬁev"~‘ ‘s e

S 5= . *-eﬁtem“as vuva pars i an *nﬁmfﬁm&ﬂﬁpﬁ
“eJaveTin rocket noseccne 1aupeneﬂ Trom the. U.u..mm lonal - .

-~ Rercnautlcs and Space Administrationta’ (ﬁéSA) Wallops. ?3 anu

-Space Flight Station on.the Vi?&luz& ‘coest.  Successful

extension of the unusuaTIy long antennas now c¢lesrs the
wvay for the final consuructian nna ‘a ef %“, saﬁerite

flight models. e LRGN

~~Purpose~of the exper*m nt,wms +0 c@nfiwm tae feasihilitv
of extending long -satellite antenna gyshbens in ocuker space
by & -mechanism which operates like a colled ste el-tape rule
ASA scientists directed the: Jzunching of the fﬁu“*ﬂhmg@

rocket and manned tracking gtations to piot the $trajectory
of the paylead which fell into the Atlantic Ocean 300 mlles
frcm uhe launching pad. Recovary was. no? planned.

- The Javelin‘s paylaad was *9 4nch cs in uia&suer ‘and
ueighed 8h pounda.  The 1ong,apten“a$ were. designed. Jeinwlg
by “the-Electronics Iabora tar**uf-the Defencé Research

Telecammnications Establishnenﬁ {or }9 of Qhtawz, anﬂ
De Havilland Aircraft of Canada “im¢tﬂ ~ A belemetry '
*transmitter near the center of the aay&aad ineluding: ﬂmsll
“antennas, provadea fligh and r94azcd data to NASA greand

stations.

' Before the anﬁennas we*c ex cadea wntEfnallJ by'me&ns _
of a radio. ccmmand, the payloaa was. spun up. o 650 revelutions
" per minute. Following their exten ieﬁ, the spin rate was

~decreased to 135 r.p.m., This permuitted evaluation of the - .
abllity of the antennas, 2s & mechaniscsl pystem, to wﬂthstand
the forces experienced éurirw their extension from a spinning.
~vehicle. The tesﬁ was necesgery because the qatellitu will :

.";be stabilized snaﬂe by & ap;nampm.*eehniqu i :

_”:“véAs a secondary eyper’ﬂeui ékriﬂg_she waylaaa’s descent
gandubeore«it;reeenteredgthe1e* th!s atmogphere, the effects
-of polarizing volieges on the pPerformance of the antennas were.
. determined. . These voltages tend fo reduce the effepts:qf:the

ionosphe

&




1prox1mity to tue artennas, tae lﬁﬁssgaaric p»rr"cles cun

s

ook X

 31~€— 1atte¥s—aena cterls*%cs"

maz "’x's.%."du‘

| iThe vq*lops ialand ewperimeu,_;*~iw park of tna Ja;n@ 
fﬁSA»EﬁB satellite project established isst year. Under
. eondtruction o probe the fop. dayers of ihé £wﬁQwUﬂ@m“ ;

o from sbove, the satellite will continue £o be callad the 3
Lo "8-27 Pop-3ide Sounder” untlil it azchieves orbil succes c”u&’Va gv~v¢f}w»
- early next year, It will then be known as the. "Alouette", . -

- the F“ench-aanuuabe neame of a high~flying scngster of the

'Tlark Family . ahicn remaéns at. hignvaitﬁ%uées =o% iﬂmgt1y~@*
neriodsng- R SO T SR \

e £ wal_gﬂs Teland ﬁas Dﬂ. A, R.
‘Mblozzi, formcrly of Gecrgetava, Ont., Closely ass sociated,
with the antenna design group of I ’ng¢lxard wa “John- Mar,
-ormerly,of Port Alberni, B C. S -




- NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
1520 H STREET. NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260

FOR RELEASE: Thursday AM's
June 15, 1961
RELEASE NO., 61-131

FOUR COMPANIES SELECTED FOR SATURN S-II BIDDING

NASA today invited four companies to submit detalled
proposals on the design, development, and production of the
Saturn S-1I stage.

The firms are Aerojet-General Corporation, Douglas
Alrcraft Corporation, CGeneral Dynamics-Astronautics Division,
and North American Aviation, Inc.

This is the second and final phase of & procedure to
select the prime contractor for the S-II -- to date the
largest rocket unit to be undertaken by U.S. industry.

The S-II will be the second stage of the advanced
Saturn which will have several times the payload capability
of the Saturn C-1. It will be able to 1lift the three-man
Apollo spacecraft to escape velocity and could be used for
circumlunar flight.

It will be powered by four J-2 liquid hydrogen-liquid
oxygen engines already under development by Rocketdyne Division
of North American. The stage will have an altitude thrust of
800,000 pounds.

Present plans are almed at a target date for first flight
of the advanced Saturn with the S-II in late 1964 or early 1965.

Thirty firms attended a pre-proposal conference April 18
at the NASA Marshall Space Flight Center, Huntsville, Ala.,
the organization managing the Saturn project.

Of the thirty, seven submitted general preoposals May 11.
On the basis of these proposals, four companies were selected
to draft detalled proposals for building the stage.

The four firms have been asked to attend a final proposal

conference June 21 at which time they will be given information
needed in the preparation of the proposals with regard to both
technical approach and cost of the projiect.
. After the proposal conference, the firms will be given
about a month to prepare their proposals. Present plans are
for evaluation and negotiation to follow so that a contract
can be signed by October 1,

- END -
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AWARD BACTERIA STUDY CONTRACT

The National Aeronautics and Space Administration has
awarded a $16,900 contract to National Research Corporation,
Cambridge, Mass., to investigate the effects of simulated
space environments on the life of microorganisms.

The program calls for studies of at least six representa-
tive speciles of common earth bacteria to determine their
ability to survive such hazardous space conditions
as ultrahigh vacuum, ultraviolet radiation, temperature and
desiccation for varying periods of time.

The mlcroorganisms will be subjected to the ultrahigh
vacuum range of 10~ Torr (millimeters of mercury) which
is equivalent to the very low pressures encountered at
orbiting altitudes beyond 500 miles.

It is believed that the ability of common microorganisms
to survive in the space environment may influence the
preparation of future interplanetary probes.

A smaller NASA-funded study, already completed at NRC,
indicates that at least three species of hardy bacteria
can survive the space vacuum which is equivalent to a
10-billionth of atmospheric pressure.

In the new program, the microorganisms will be desiccated,
or dried out, and placed on laboratory filter patches for
space testing. The dried microbes will then be subjected
to ultrahigh vacuum, fluctuating temperatures and varying
time factors from one day to periods of a week or more.
Ultraviolet radiation at wave lengths down to 2000
angstroms or lower will be introduced in the test facillties
to simulate radiation found in space.

Further studies are expected to include particle
bombardment, ionizing irradiation and the effect of
mutation rates on survival of the bacteria.

Baseline control tests will be run simultaneously in
varying atmospheric conditions.

- END -
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PLUM BROCK REACTOR GOES CRITICAL

SANDUSKY, OHIO, JUNE 14 -- The National Aeronautics and
Space Administration's Plum Brook Reactor began operating
today on a low power calibration basis. The reactor a
test faclllity of NASA's Iewis Research Center, Cleveland,
is designed especially for the study of nuclear power
system components. It was completed last March,

E. J. Manganiello acting director of lewls said, "We
are now uging the reactor at low power to calibrate all
instruments and equipment. Thils means that at start-up
today the reactor registered a few watts, Over a period
of several months this will be increased gradually to a
maximum of 100 kilowatts. Then the reactor will be

shut~down for‘;zfgi;%nspection."

The NASA executlive explained that during shut-down the
reactor would be subjected to a final inspection by the
Atomic Energy Commission. The shut-down period will total
about 30 days and then the reactor wlll be turned on with
a long~-term objective of reaching the full design power
of 60 million watts.

"The task of research in nuclear propulsion technology
is most formidable and requires careful long-range planning"
Mr. Manganiello said. "For example, planning for the Plum
Brook Reactor began more than five years ago" he added.

The reactor is an invaluable tool for the study of
components such as pumps, fturbines, shielding and propellant
feed systems, and materials under radiation condlitions
similar to those anticipated in full-scale nuclear-powered
systems for spacecraft. In operation the Plum Brook Reactor
will simulate on the ground, under carefully controlled
conditions, the radiation enviromment of nuclear power plants
such as SNAP and Rover.

One of the experiments scheduled for early investigation
in the reactor following achievement of full power is the
effect of radiation on materials at the extremely low



,‘f3tempéfatures of brqpeliants,such-as'iiquiﬁ hydfogen:which«.,
- will be used in atomic powered systems. = Another experiment
will determine the effects of radiation on material BT

‘corrosion ratés at high temperatures. Still other studies
will be made to measure effects.cf;radiation on sensitive

- . electronlec components,

. The Atumic’Eﬁergy Commission contributed materially

to the establishment of the Plum Brook ‘Reactor, Lewls

engineers designed the facility in close consultation

- wlth the AEC. The AEC and NASA will continue cooperation

'ﬁcnstruéﬁian‘nf*the“ccmblex“faéility.begén in September

of 1956 and total cost upon completion was about $13,000,000 .
‘million. The reactor has & staff of more than 150 =~ =
: ,;1nc1udingheontractors.-*These-are;engineerg.physicists,-
. techniclans and others. L e TR

- END -
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SUBCCMMITTEE ON MANPCWER UTILIZATICN
COMMITIEE ON POST OFFICE AND CIVIL SERVICE
U. S. HOUSE OF REPRESENTATIVES
June 20, 1961

MR, CHAIRMAN AND MEMBERS OF THE CCGZITIEE:

I appreciate the opportumnity to appear today in support of H.R. 7377,
particularly as it relates to providing better management in Government
through increases in the number of positiomns in the top grades authorized
" by the Classification Act of 1949, and through increases in the excepted
positions which involve heavy wespounsibility for research and development
in urgent Government programs,

The National Aeronautics and Space Administration is now faced with
the problems of increasing its present level of effort by more than 50
percent in 1962 and increasing that level by almost 100 percent in Fiscal
Year 1963. App;oxima;ely 80 percent of the work which we must do in order
to achieve the earliest possible exploration of the moon, and continue our
other space activities, will be done under contracts with private industries
and non~governmental scientific institutions. Practically all of this work
will be &t the very forefront of modern science and technology.

What this country will be attempting to do will in most cases be out
in front of anything heretofore undertaken.

Further, the Space Act imposes on us an additional responsibility to
sec that the lessons we learn and the benefits which can be derived from

our very advanced technology are made available to industry in such a way




as to expedice their application in whatever areas they czn bencefit cur

econcmy. <These benefits can be enormous. &1 of this means that in the
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planning, in the organization, in the execu
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ion, cllicw-up and evaluaticn,
and in the application of mew things learned from erperience as we prozress,
we simply cannot afford to have in cur tcp positions of leadership anything

but the best which the country has to offer

°©

Since World War II, it has been my privilege to serve .in the Bureau of

he Budget, the State Department, and now the Naticmal Acronautics and Space
Administration., Therefore, I have had an ozportunity to see, over an extended
time, the results of a pay structure for ton executive and technical positions
vwhich was inadequate to retain in the Federal service many of its most effective
and proaising executives. Since World War II, there has been an increasing
differential between govermmental szlaries for such positions and outside
opportunities available to our country's ablest executives and technical
leaders. The result has not only been 2 steady drain away from the very large
and important programs ‘of the Federal Government=-~cn which, in many cases, our
future as a nation depends~-but a steady impairment of those incentives which
attract into Government service able younger men who can replenish the talent
bank that is so steadily being drawn upon.

In the years following World War II, many very capable men who had served
during war time felt they had done their duty and left for better opportunities
cutside Government. To meet this problem the Classification Act of 1949 was
enacted to permit three additional grades zbove GS-15 for at least a limited
nuber of top career positioms in the @xegutive branch. This same act also
enlarged the auLhorizatlon to employ scientists and emgineers at special higher

rates of pay, although again in limjited numbers. I believe this new approach
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to caxzer salaries inm the top echelons of Government made a big difference
at the time in slcowing up the loss of key civil service perscmnel to industry.

The 1949 Act did not, of course, eliminate the problem catirely because
the new salary scales were still apprecilably below the outside ccmpencation,
and the nunber of such positions authorized was quite limited. Ieverthelecs,
this was a legislative landmark in Federal personnel administration, The
subsequent increases in the number allcwed and the subsequent adjustments in
the pay scales have made it possible o retain in the public service many
outstanding men and women. -

The present requirements reflected in H.R. 7377 are the result of careful
and independent study by the several agencies, the Civil Service Commission,
and the Burezau of the Budget7 Thereforé,‘this request rveflects a conservative
assessment of what is required in the immediate future to assure continued
successful leadership in the execution of the importaant programs on which
our position as a nation depends.

Regardless of how we got there and whether we like it or not, our country
is in an all-out competition to prove the meriis of ocur social, econcmic, and
political system. Unless our national programs in such areas as defense,
atcomic energy, medical research, space exploration, and many others succeed,
we cannot maintain our position of leadsrship in the world, If the other
naticns of the world, whether friend or foe, find that we are ineffective in
carrying out the things we undertake to do, the problems we face teday will
be increased manyfold. On the other hand, if we can attract into the leadership
of our main govermmental programs the best w2 have in America, we can prove
an effectiveness that will attract the support and help of other nations and

make the next steps easier and more manageable.




The necessity for men and women of high ability and capacity in positions

of leadership in Covernment has become imcreasingly evident., HNew Covernmoab
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Zunctions, and many of the older functions as well, now depond
understanding of science and technology. Their execution requires an effective

relationship between CGovermment and larze

the circumstances, it is crucial thai the Federal scrvice be assured a means of
attfacting and retaining professional and exccutive talent with ccupetence to
deal with the public interest under even mors complexz conditioans. TQL quality
of techaiczl and managerial talent which Americen industry finds it needs, and
for which it is willing to pay well, is high, Yet the responsibilities which

industry places upon such officials are far less than those we place on the

individuals in high career positions in the pu
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The Federal Government téday is the largest employer of professional and
executive manpower in this country. Its key note in utilizing technological
progress to implement domestic and interxnational goals is of growing significance.
in the 1ast fifteen years there have emerged major rescarch and development
efforts in ecach of the fields I mentioned ecarlier: ballistic missiles, atomic
energy, medical research, space exploration, and cthexrs. The largest part of
the total effort takes place in industry, in universities, and other non~-profit,
nen~governmental institutions. But large-scsle programs of this character
undertaiken by Governmment cannot be conceived and organized, nor can they be-
e£f1c1ently wanaged and properly evaluated, unless the Government agencies
themselves have career employees who are, professionally and managerially,
fully as experienced and knowledgeable as the distinguished leaders in industrial
and academic life with whom they must dezl. Industry compensation, generally
speaking, ranges from 25 percent to 100 percent more than the Government salaries

for equivalent responsibility.,




-5 -

Personzlly, I do not feel as keenly as others may, that this is a

0

acrifice for individuals who have earned a high salary in industrxy and then
answer a call to Covernment service. On the other hind, I do fecel that an
adequate career service cammot be built withian Govermment if premoticnal
ladders are cut off at GS-15 while official responsibilities continue to
increase far beyond the authorized compensation., The public service clearly
requires a level of executive and professional ccmpetence equal toror above
that required by industry.

There are satisfactions and challenges in Govermment work which can be
found nowhere else in our society. These will attrcct and hold many of the
best men, even though the salaries pzid may not be competitive with those
offered outside. But the nation loses whenever the disparity in compensation
reaches a point where the career servant feels that his increasing responsi=-
bilities are being ignored, and that his salary is based on an inadequate or
urfair limitation on authorized positions rather than on an equitable criteria
which relates his job'to others in the Federal establishment and to outside
opportunities, ét least to some degree.

1 should like to assert my strong belief that it is in the public interest
to recognize the important:of paying adequate compensation for the key career
leadership in the executive branch. At the same time, it must be recognized
there are practical difficulties in creating a salary structure in Goverrment
which would be fully competitive with private industry., The steps proposed
n H.R. 7377, which liberalize the nunber of executives who can be considered

for the top three grades, will be a great forward step,
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Terning now to the problems of the Naviecnal ferensutics and Suoace Adainiaz-
tration, it is of great importance to protect our present bighly qualified
staff from the competitive inrcads of industry,

expicration prozosed by President Keanedy, we must undertalke

load of development in rockets and space cu capable of carvying tcems of men
into space and to the moon. Our predecessor agency, the Haticnal Advisory
Comnittee for Aeronautics, lost irreplacezble engineers in the late 40's and

»

early 50's when the aeronsutical indust
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he WACA and the aircraft
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age. At that time, the salary different
industry were simply too great. Covermzzni cannot afford to let this be repeated
on any wide scale again,

t.R. 7377 contains a specisl section excuding Sec. 203{t)2 of the National
Aeronautics and Space Act. It proposes an incresse of 50 positions in the mumber
of key professicnal or @dministr&tive posts which the Administrator may ccempensate
at roces up to $19,000. This would chenge the present National Space Act pro-
visica of 290 such excepied positions to 340,

At the time the Administration fizst detemmined its requirements for
positions under this bill, President Kennedy had coxzpleted only a preliminary
review of the national space program. e had det ned to increase the FY
1962 budget request by $126 mission beyond the $1.109.6'million reccmmended;by the
previous Administration. The request for 50 more NASA positions was in line
with that decision.

Since that time, as we all know, the successful manned space flights

of both Gagarin and Sheparxd have demonstrated the opportunities for rapid

progress in manned space exploratiom. These cuploits have alse demonstrated
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the extent to which progress in space is keenly watched by the entire worid

as &n cvidence of over=-all technical and scientific strength. Accordingly, on
May 25, President Kennedy recommended a further imcreasc of $536 miliion

for FY 1962, and on June 6 approved the need for 135 zdditicnal excepted UASA
positions, rather than the 50 originally approved., Subsegiently, the Bureau of
the Budget approved, after consultations between the NASA and the Civil Service
Commission, the addition of language to the FY 1962 NASA authorizaticn bill,
This would provide a total of 425 excepted positions, rather than the 340 as
shown in the bill now before this Commnitiee. The decision was made to add

the language to H.R. 6874, rather than H.R. 7377, in order that the Congress
might appraise this request at the same time it considers the accelerated
program of fundiag as recommended by President Xepnedy.

Within the present authorization of 290 excepted positions, 13 may be
compensated up to $21,000, and the rest at rates up to $19,000. In the
recent change to 425 positions, the request is to ccmpensate an additional
17, wmaking a total of 30 such positions authorized above $19,000 but not more
than $21,000. in my judgment, the increase of 135 new jobs, including 17
which could be paid up to $21,000, is essential to meet the critical staffing
needs NASA must £ill during the next eighteen months.

Research and development teams &re never easy to organize; this type of
work takes care and time and calls for the highest of mature technical and
managerial skills., Doing this under an accelerated schedule means that we
wust attract very able additional men into the program. Many of these we
hope to obtain from outside the CGovermment; at the same time, we must hold

those who are trained inside the NASA and who now, after a long threshold at
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the GS~15 level, will seek more highly paid outside positions unless we can
put them on even more responsible work at better pay.:

The revised NASA authorization bill, H.R. 6874, has been under consideration
for the past two weeks by the Senate Ccamittece on Aewoncutical and Space Sciences.,
The House of Representatives passed the original NASA authorization bill on
May 24,

The Bureau of the Budget and the Civil Service Ccmmiséion have §iven their
full support to revising the present NASA zuthorizing legisiation to include
the additional 135 excepted positicus. t the regquest of the Senate Aeronautical
and Space Sciences Committee, a letter evidencing this support was submitted
yesterday afternoon by Chairman John Mzacy to the Chairman of that committee,
to your Chairman, and to the Chairman of the Senmate Post Office and Civil
Service Coumittee, I

It is a matter of considerable urgency that NASA begin recruiting and
selection for these additiomnal positions, particularly in the projects affecting
the manned lunar landing and nuclear rocket engine developments. No leeway
for this is available within the current 290 positions, At the present time
(June 15) there are 272 excepted positions filled, and 13 obligated for approved
positions, or a total of 285 out of the 290 authorized.

The accelerated national space program raecommended by the President calls
for the greatest single techmological effort our country has thus far undertaken.
We can do this job, do it well, and gain izmezsurably in the process. But we
cannot afford to iavest the billioms of dollars this program will involve over the
next decade without assuring ourselves an adeguate number of the very best
technical and managerial talent this country can produce.

Thank you, Mr, Chairman.
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The following space vehilcles are in orbit as of th1° daue

NAME,/COUNTRY
Explorer I Us
Vanguard I US

*Tunik I @B&U

Vanguard II (US)

*Pioneer IV (US)

Explorer VI (US\
Vanguard IIT Usg
Explorer VII Us

*Pioneer V (US)

Tiros I {US)
Transit I-B (US)
Spacecraft I (USSR)
Midas II (US)
Transit II-A (US)
NRL Satellite (US)

- Echo I (US)

Courier I-B (US)

Explorer VIII (US)
Tiros II gUsz
Samos II UsS)

*Venus probe éUSSR)

Explorer IX (US)
Discoverer XX (US)
Discoverer XXI (US)
Explorer X (US)
Discoverer XXIII (US)
Explorer XI (US)
Discoverer XXV (US)
*In solar orbilt;

CURRENT SUMMARY (June

Earth Orbit: Us

» USSR -~
Solar Orbit: US -
USSR -

Transmitting: US -
USSR -~

LAUNCH DATE TRANSMITTING
Jan. 31, 1958 No
Mar. 17, 1958 Yes
Jan. 2, 1959 No
Feb. 17, 1959 No
Mar., 3, 1959 No
Aug. 7, 1959 No
Sep. 18, 1959 No
Oct. 13, 1959 Yes
Mar 11, 1960 No
Apr. 1, 1960 Yes
Apr. 13, 1960 No
May 15, 1960 No
lay 24, 1960 Yes
June 22, 1960 Yes
June 22, 1960 No
Aug. 12, 1960 No
Oct. 4, 1960 Yes
Nov. 3, 1960 No
Nov. 23, 1960 Ves
Jan. 31, 1961 No
Peb. 12, 1961 No
Feb. 16, 1961 No
Feb. 17, 1961 No
Feb. 18, 1961 No
Mar. 25, 1961 No
Apr. 8, 1961 No
Apr. 27, 1961 Yes
Jun. 156, 1961 Ves
others in Earth orbit.
19, 1961) COMPLETE SUMMARY (Launched
to date)
23 Earth Orbit: Us - ho
1 USSR - *12
2 Solar Orbit: Us - 2
2 USSR - 2
9 funar Impact: USSR - 1
0

Tunik IIT onassed once
1.z, then into

Earth o};;g.
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SPACE ACTIVITIES SUsALY

~

DISCOVERER XXIV  ~

DISCOVERER XXIV

Projcct:

Proioct Di Air Force

] a
rectiont U8,

Launched: June 8, 19’"

5.—.0 anlo) -L-.J
From: Vandenberg AFB, Calif.
Lifetime: Not Apw..cable

Mejor €licstives  Systems evaluation of
Lgena B, emphaslzing testing of
ccmoonenus rec ently changed;

i pYovements of orbital pericd
control; ejection and recovery of
cansule“

AA ]

Major Noculise Crbit not achieved,
gpparently due ©o ignition Ifallure

of second stage.

Louach Vehiclo:

Thor Agen S

Lif.Gf Wotghe: 115,000 1lbs. (Approx.)
Place satellite
capsule.,

Orbit not achieved.

Pregrem:

™ .
P- POCTOM wWOlU Ay

Not Applicaeble
Applicable

Perigee {Milles):
Apocoa (Milog)s Not

Velocity: Not LApplicable

in near poia

Clmeaclonct 81 £t., high
diameter
r earth orbit and reccve

tnclinctions  Not Apniicable
Pario Not Appliicable

Peylocd

rencmificrs: NotT Avallable

Power Supply:  Not Available

A
AR e ?

Dimensica.:  Secc~d staze and capsule:
25 ft., high, 5 ft., dlamever

Paylead Configurcticn:  Cylindirical

Instrumonta? I

.
wod [notrementiciion

Peylocd Vieichiz: 2,100 1bs. (&pprox.)

including second stage casing
and 300 1b. reentry capsule,
retrorocket,

and recovery aids,

siens Included reentry capsule to be ejected from satellite,
retrorocket and recovery aids.

Additionc! Dates

Sovrccas

U.S
Departn

E‘O

O kg

°
'r\

Prepared June 17, 1961

Pegneor b 8o 7 R

ko Cedet
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SPACE ACTIVITIES SULIARY DISCOVERER XXV

Project: Discoverer XXV (1961 Xi) Naojer Chjectives  Systems evaluetion of
ﬁgcna E, emphasizing testing of
recently changed components, im-

Project Dircction: U.S. Alr Force provement of orbital perﬂod controly
ejection and recovery of cepsule.
Lovnchod: June 16, 1961 Motor Doselisr Orbilt achieved, Cansule
7:03 p.m., BT ejected 6 pm PDT, June 18
From: Vandenberg .13, Californla from Agenc aqi recovered rrom
sea same day north of Hawail.

Lifotime: 25 days (estimated)

1
)

TQT=¢

v
17

Flichs Peogren

Lounch Vehicir Thor Zigena. Stages: (1) Modifiled Thor Booster; (2) fzena B

Lifn0% Vieight: 115,500 (Lpprox. Dimensloac: 81 ft. high; 8 f£t. base
ilemeter

Prograz: Place seteilite in near-polar Earth orbit and reccver

capsulc°

Progrem Recults: Orbit achieved. '

~Orbital Elements for Agena

Peorigee {(Mlock 139, 1L taclinetton:  82.11° to equator

Apogoe (uleck 251.6 Perted: 90.87 minutes

Velocity: 18,000 m.»p.h.

-
Peyload dnd lnstruncnielion

Dimensicns: Second stage and capsule:  Payload Welghte: 2,30

25 £t, high, 5 £t. diameter. including

casing and 300 1b. reentry

Payleed Configuration: Cylindrical capsule, retrorocckets and
recovery aids.

fnstremontetion:  Capsule. carried rare and common metals to perm.t study of the
effects of space environment on them; alsc. instruments to measure
radiation and micrometeorite effects.

Tronsmiticrs: Nobt Available

Power Suzniy:  Not Availzable

LXK EHTHAOD BT

Additiona! Daote i LR TR

< o
weurecst  USAF, Department of Defense

i

Prenarod by OFF - S E ] ronantl Llministe
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EPASE CTIVITIZE SUMMARY TRAENGTT V-
— o s

Projecn: Transit IV-A (1961 Cmicron) Hajer Chjestives Crolt 3
' L. Develcep all-weather

Project Diraction: Y.S. Navy

29, 1961 Mejor Resulis:

Laurched: June

12:23 a.m., EDT fonds o and
= . - 4 -t . ~ il & s
Fram: Atlantic Missile Range separate.

Lifatine:

]

Lounch Vehicle: Thor-Able-Star. Stages: i
(2) USAF Able-Star ligquid engine with re-start capabillity.

LiR-CH Veighe: 120,000 1bs. Dlmenzions

Program: Place satelllites in near-circular earth orbic
Program Rossltss Orbits achleved.

AVEE! %

Porigae (Milesy: 1, 534 2.&3, 534 5:}:55.1«:.'3‘2&;2: 1. 67° to equat
Apsgee (Miles): 1. 623 2.&3. 634 Pericar 1. 103.7 min., 2.&

Volocity: at Perigee: 1. 16710 2. & 3. 15,639
at fpogee: 1. 16346 2. & 3. 16,381
Peoyloed And lnsirumcnictlion
Dimeaslesss 1. 43 in. dilameter, 31 in. Poylead Wolghtsr 1. 2_75 lbs.; 2. 55 1ts.;
. . \ je) |

high; 2. 20 in. diamecter, 3. 40 lbs.

3. 16 in. diameter, 13 in. long
Paylocd Configusations 1, Polygon with flat top and bottom and 16 sides.

2. Sphere. 3, Cylindrical.
lnsiromontation: 1, Memory system and electronic clock; 2. Two X-ray
detectors; 3. Twelve particie and proton detectors ol various

types.

Trensmittors: 1, Four transmitters, two powered by nuclear generator; 2. One
. transmltter, . 3. Onme transmitter, 136.20 MC.
Power Supsly: Solar cells, nickel cadmium batteries, and radioisotoplc-
e oe

fueled t‘ewmoeiectv

i
Transit IV-A fi

Additienc! Detar rst satelilite Lo use nuclear generator.
Fueled with plutonium 238, this non-explosive nuclear item weighs
abou: 4% 1bs. and is oval shaped. It was built by the Martin Co. for
the Atvomic Energy Commission and measures about 5 in. x 5% in.

Sources:

U.S. Navy e
waval

Praparod by Office of Public Information, U.S. Notlonal Asronauticz and Speto Admintstration, Weshingran 25, D.C,
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FOR RELEASE: UPON DELIVERY

No. 61-136

STATEMENT BY
JAMES E. WEBB, ADMINISTRATOR
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
UPON ACCEPTANCE OF
THE PRESIDENT'S SAFETY AWARD FOR 1960
IN THE DEPARTMENTAL AUDITORIUM
WASHINGTON, D.C.
JUNE 21, 1961

* ¥ *

I am deeply gratified and honored to receive on behalf of
the National Aeronautics and Space Administration one of the
three Presidentts Safety Awards for accldent prevention during

1960.

As you know, NASA has a unlque role as a research and de-
velopment agency ploneering in the flelds of aeronautics and
space. We have had to develop new types of safety rules and
regulations to govern performance of work that is often
extremely hazardous in nature.

This includes test flying c¢f experimental aircraft. For
example, NASA's most advanced rocket-powered plane, the X-15,
has flown at speeds ranging up to 3,200 miles per hour and at
altitudes of more than 32 miles. NASA is developing and test-
ing high-energy, highly explosive fuels which have never
previously been used. High-voltage electricity is utilized
in many NASA experiments, as 1s alir pressurized to several
thousands of pounds to the square inch and heated to tempera-
tures of several thousand degrees Fahrenheit. The agency is



- 2 -

developing, testing, and launching rockets and spacecraft,
and is operating two nuclear reactors and a cyclotron.

The award presented to NASA today testifies to the effective-
ness of our safety measures. It also i1s evidence of the fact
that every one of NASA's approximately 17,000 employees 1s
dedicated to the goal of making these measures working realities.

NASAts safety record is not confined to installations in
the United States. We operate a network of tracking and data
facilities on a worldwide basis. The safety performance of
employees in other countries has also been outstanding.

It should be noted, too, that the NASA safety policy is
designed not only to protect its own personnel and facilities,
but also to eliminate hazards to all persons and property near
installations or in the path of space and aercnautical experi-
ments.

NASA strongly supports the Federal Safety Council and has
taken an active hand in organizing field councils, such as the
Hampton Roads and the Cleveland Federal Safety Councils,

As part of the United States program for manned space
flight, on May 5 Astronaut Alan Shepard was rocketed 115 miles
above the surface of the earth and returned unharmed. Figura-
tively, this flight was the apex of a pyramid of effort over
31 months, which involved the most painstaking tests of every
component in the Mercury capsule, in the rockets for boosting
the capsule intec space, and in the supporting complex of ground
facllitles. As incredible as it may seem, no less than 1,200,000
tests have been made to qualify the Project Mercury system as
spaceworthy.

A key feature of the Mercury capsule system 1s an escape
tower, equipped with rockets to provide the astronaut the ulti-
mate degree of safety. As repsated prior tests proved, if the
booster for Shepard's flight had malfunctioned in any way, the
rockets of the safety tower would have fired instantly and
would, at tremendous speed, have carried him and the capsule
out of harm's way.

Many of the 1,200,000 tests that made the first United
States manned space flight such a success reflected NASA's
safety program, which is carried out in every area of science
and technology and is an integral part of all the agency's
activities.

I can assure you that every employee of NASA will continue

vigilantly and enthusiastically to participate in the safety
policies for which we have today received the President's award.

# # #
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NASA RECEIVES PRESIDENTIAL SAFETY AWARD

Despilite hazards involved in space research activites,
the National Aeronautics and Space Administration last
year maintained the lowest accident frequency rate of
all federal agencies engaged in industrial operations.

In recognition of its accident prevention program
and safety record, NASA today received the President's
Safety Award for 1960. The presentation was made to
NASA Administrator James E. Webb during a public ceremony
in the Departmental Auditorium under the auspices of the
Federal Safety Council.

In addition to the award, NASA's safety program has
also contributed to the reduction of employes' insurance
premiums by more than one-third.

The President's Safety Award received today, is one
of three given annually to departments or independent
agencies of the federal government for the best safety
records during the year. NASA, in the 10,000-to-75,000
employe class, was one of seven nominated.

Other winners were the Atomic Energy Commission in
the under-10,000 employe class, and the Veterans
Administration in the over-75,00C employe class.

To be eligible for the award, an agency must show
a decline in the accident frequency rate and the severilty
of disabling injuries. The agency 1s then rated on its
over-all accident prevention program. NASA was rated at
95 percent of perfect.

George D, McCauley, NASA safety officer, salid NASA's
hazardous activities include use of radio-active materials,
high voltage electricity, exceedingly high air and gas
pressures at temperatures of several thousand degrees
Fahrenheit, test flying of experimental aircraft at
supersonic speeds at altitudes in excess of 100,000



feet, manned space flight, developing and testing high-energy
fuels that are highly toxic, rockets, and spacecraft, and
operation of two nuclear reactors and a cyclotron.

The NASA organlzation consists of a headquarters, six
large research centers, two field stations and three
field offices, with a total staff of nearly 17,000 employes.
Its operations are world-wide,

Also this week, the Home Life Insurance of New York
presented a dividend check in the amount of $133,969.46
to Mr. Webb at the annual meeting of the Board of
Governors of the NASA Employe Benefit Association. This
is the second consecutive year in which NASA dividend
checks have exceeded $130,000.

The $133,969.46 check, which represents 29 percent
of the insurance premiums paid during the year, is the
highest return in the nine years the insurance has been
in effect.
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FOR RELEASE UPON PRESENTATION
Expected 10:30 a.m.

Statement
of
Mr. James E. Webb
Administratox
National Aerocnautics and Space Administration
before the
Subcommittee on Independent Offices

and General Government Matters
Committee on Appropriations

United States Senate

June 21, 1961

Mr, Chairméh, Members of the Committee,

The bill before'you is H.R. 7445, passed by the House
of Representatives on June 7, which provides $1, 200,000,000
in new obligational authority for the National Aeronautics
and Space Adminirstration. Some aspects of the budgetary
and leg;slafive history are pertinent to cur discussion of
the bill.

The original FY 1262 budget submission in January of
this year for NASA was for $1,109,630,000. On March 24,
the President submitted a request for an increase of $125
million in the civilian space program, making a total of
$1,235,300,000. This submission was (1) to fund more
adequately the F-1 1-1/2 millia#wpound-thrust engine which

continues to show real promise as & basic building block




for large boosters, and (2) to provide funds to skep un tha
C~2 version of the Saturn booster to increase the Saturn
capability from about 20 thousand pounds in a low earth orpit |
o over 40 thousand pounds. There were other items included,
but ﬁhey were all based on the President's decision that we
should proceed at cnce to plan and caxry out manned space
£light projects beyond the Mercury program and to proceéd as
rapidly as possible toward the practical utilization of the
scientific and technological information and capability
gained through our space effort. Tc utilize the technology

. which was emerging from cur investment in space, work toward
applications of tremendous value was included in such areas
as communications satellites and weather satellites.

On June 7, the House of Representatives passed the bill
with a decrgase éf $35,300,000 from the President'’s initial
reguests.

On May 25, President Kennedy reported to the Congress
that, regarding the space program, "with the advice of the
Vice President, who is Chairman of the MNational Space Council,
we have examined where we are strceng and where we are not,
where we may succeed and where we may not.” The President
then made additional policy reccommendations, in these words:
FNow it is time to take longer strides ~- time for a‘great
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ney American enterprise -~ time for this nati
clearly leading role in space achievemncnt, which in many
ways may hold the key to cur futures on, earth."

Having stated these views with respect to space, the

resident then said: "Let it be clear -~ and this is a

1

judgment which the mermbers of Congresz must finally make --

let it be clear that I am asking the Congress and the
country to accept a firm commitment to a new course o;
action -- a course which will last for many years and carry
very heavy costs . . . .©

The following day, May 26, the President submitted
additional estimates. of new cobligational authority needed by
the National Aeronautics and Space Administration for the
fiscal year 1962, amounting to $549 millicn.

I should 1136 to make some brief cbservations on the
importance of the science and technology we will evolve as
we push on with our program for landing a three—m;n American
team on the moon. The influence of the technical progress
required to do this will be felt throughout our econcmy and
will add zest and stimulation to education in all its
branches. Many of the instruments, equipment, power sources,
and techniques which we must devise as we accelerate our

push into space will be adaptable to a host of other uses,
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The result will be a great variety of new consumer goods and
industrial processes that will raise our standard of living
and return tremendous benefits to us 'in practically every
profession and activity.

This science and technology will almost certainly differ
from what might have come into being without the drive and
integrating force of a major space effort. Moreover, ,the
goal of mastering space is essential insurance against finding
ourselves, in two decades ox less, with & technology inferior
to that of the Soviet Union which will undoubtédly continue
driving forward along the space frontier. It is also
insurance against miiitary use being made of the new tech-
nology to jeopardize our security.

I should'like to indicate the main areas of increase
proposed in the President®s May 25th message to the Congress.

The toﬁal of $549 million includes the following:

For the Apollo spacecraft, the three-man vehicle
capable of safe return from the Moon at 36 thousand feé£ b
per second, and féfvsupporting research facilities and work
in the life sciences,’ $202,500,000;

For the F-1 engine, the 1,500,000~pound~-thrust liquid-
propellant engine,
used in clusters for £he very large vehicle required for

4




the manned lunar mission (célled Nova) with necessary test
ana other facilities, and activities related to an aggressive
beginning on the Mcva vehicle, $121.5 million;

For unmanned lunar exploration in preparation for
manned missions, $56 million;

For general supporting research, tracking-station
facilities, scunding~-rocket programs,band advanced-facility
design required in the manned lunar program, $74 million;

To speed up both the research and a2 start toward a
transitional system of communications satellites, $50 million;
For engine developmen£ for the nuclear rocket Rover,

$23 million; I

For the purxchase and launch of additional Tiros weather
satellites so that one can bes kepht continuocusly in orbit
until the Weather Bureau is able to place in operatioﬁ its
world-wide éystem based on the Nimbus satellite, $22 million.

The above increases, added to those previously recommended
by President Eisenhower and President Kaennedy, coastitute a
total budget request for the National Aeronautics and Space
Administratioﬁ for the fiscal year 1262 of $1,784,300,000.

My associates and I are prepared to present the details of
this total program.

The sums requested are necessary to an adequate national

space program and to a rapid build-up toward the accomplishment

5




of the okhiectives which have been stated by the President.
These requests, taken together with those of the other
agencies, constitute a harxd-hitting, well-rounded, national
space efforxt.

In the execution of this very important program, the
President has directed each of us holding a major management
responsibility to work closely with the officials in qther
agencies concerned, tc make every effort to use thevmost
 efficient resources available to the Government wherever
they may be, and to keep the Vice President and staff of
the Space Council thoroughly abreast of our efforts. I
would like to say thét I have never found better teamwork

among the agencies than has been achieved in the development

of this program.

61-137
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SCOUT DEVELOPMENT FLIGHT TO LAUNCH MICROMETEOROID SATELLITE(S-55)

NASA will soon attempt to launch from Wallops Statlon,
Va. a micrometeoroid satelllite on the fifth of a series of
develoupmental flights of the Scout rocket.

Primary purpose of this flight 1s to give scientists
another opportunity to study the performance, structural
integrity and environmental conditions of the 72-foot,
36,600-pound, four-stage Scout launch vehicle and its
guidance control system.

The satellite experiment is designed to send back
information about micrometeoroids in space between 240
and 620 miles above the earth, their characteristics,
and their potential hazard to future space flights.
Micrometeorolids are small particles in outer space; within
the earth's atmosphere they are called micrometeorites.

Both launch vehicle and satelllite were entirely
developed by NASA.

Scout has been under development under direction of
the NASA Langley Research Center since mid-1958 to provide
the United States with a small, reliable and flexible solid-
fuel booster capable of space probes and orbital missions.

Thus far, the Scout development program has included
~two ballistic flights and two orbital efforts. In the last
flight--February 16, 1961--Scout injected into orbit the
12-foot-diameter inflatable spherical satellite Explorer
IX now being used in air density-drag measurement Iinvesti-
gations. This flight marked the first time a satellite
has been placed in orbit by a booster fueled entirely with
solid propellants; and it was the first satellite launched
into orbit from Wallops Island. This NASA facility was
established by NACA in 1945 as a sounding rocket launching
station.




NASA scientists--recognizing that one of the hazards of
the space environment is the possibility of damage to space
vehicles by . collision with micrometeoroids--devised the NASA
micrometeorold satellite to allow a more accurate estimate
of the probabllity of penetration by sparsely distributed
particles and material debris in certaln areas of space.

The direct measurements to be obtalned as a result of this
flight are expected to be useful in planning the design and
operation of future spacecraft.

The cylindrical micrometeoroid satellite (S-55) is about
24 inches in diameter and approximateiy 76 inches long and
is installed around the 18-inch-diameter, 72-inch-long Altair
rocket motor--fourth stage of the Scout launch vehicle. A
.thin heat shield which protects the satelllite during ascent
willl be Jettisoned in space, exposing five types of highly-
sensltive detectors to impact by high-veloélty space particles
as the payload orblts the earth.

The experiment will give a direct measure of the punc-
ture hazard of micrometeoroids in spacecraft structural skin
samples and :willl measure micrometeoroid flux rates. 1In
~additlon, the satellite will provide data regarding the
‘erosién of spacecraft materlials due to small particles in
space, and will record information for the design of solar
cells for spacecraft power through a comparison. of measure-
‘ments obtailned from protected and unprotected solar cells.

Sclentists plan to launch the satellite in an easterly
directlon, injecting it into orbit some 1,060 statute miles
down range about 'eight minutes after lift-off from Wallops
Island. The elliptical near earth orbit 1s expected to
reach an initlal apogee of 620 statute miles on its first
pass over Australia and an initial perigee of 240 statute
mlles over the Atlantic Ocean as 1t begins 1ts second trip
around the earth. Inltial orbital period is estimated at
99 minutes. The satellite 1s programmed to travel at
a veloclity of about 17,545 mph as 1t is injected into orbit
and at perigee. Satellite speed at apogee will be approx-
imately 16,085 mph.

The belt covered by the initial orbits will extend
38 degrees north and south of the equator. On 1ts first
orbit, the satellite wlll cross the southern portion of
Africa, mlid-Australlia, and the southern section of the
Hawallan Islands--then pass over the central area of conti-
nental -Unlted States beginning north of San Diego,
California, before it reaches the Atlantic Ocean Just south
of the launch site.

- The satelllte's experiments are attached to the fourth
stage, which goes into orblt as part of the satellite after
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burning out. Total satellite payload weight, including
the various sensors, other scientific equipment, and
mounting hardware, will be 125 pounds. The spent fourth-
stage rocket will weigh about 50 pounds and the upper
transition section which connects the fourth stage to

the third stage will weigh at 12 pounds, for a total
orblting satellite weight of 187 pounds.

A stainless-steel nose-cap and Fibtreglas -bodied heat
shield which protects the payload from aerodynamic heat-
ing during acent will be jettisoned Jjust prior to third-
stage ignition at about 344,000 feet--a point where
scientists believe no appreciable aerodynamic heating can
occur to damage the delicate exposed micrometeoroid :
experimental devices.

Preflight ground tests to determine temperatures of the
satellite during ascent and to establish that no damage
would be experienced by the payload at ejection of the
heat shield were conducted for NASA by Vought Astronautics
Division of Chance Vought Aircraft, Dallasg, Texas. The
test program consisted of externally heating the shield
and measuring temperatures at various stations; and
climaxing the test with ejection of the proﬂective cover.
No damage to the satellite prototype due to heating or
separation of the heat shield was apparent and the heat
shield itself was free of damage duve to heating.

After launch, Scout's first stage remains connected
to the vehicle until it is blasted off at second stage
ignition at 130,000 feet. After second stage burnout at
about 257,000 feet but before separation, the remaining
attached stages coast to 344,000 feet, where the fourth stage
heat shield 1s released--permitting the folded antennas to
become erect and exposing the micrometeoroid detectors in
the satellite to the space environment. This 1s rolliowed
immediately by third stage ignition and separation of the
second stage. The third stage burns out at about 516,000
feet, but it remains attached to the fourth stage to
provide guidance and control during coast to the apogee
of the ascent trajectory--243 statute miles. Then the
fourth stage, spun to about 190 rpm by small spin rockets,
is 1gnited and released from the third stage. The
velocity increment gained during fourth stage burning is
sufficient to place the payload as well as +the fourth stage,
which remains attached to the payload, into orbit. Time
from liftoff to injection into orbit is planned to be
8 minutes and 18 seconds.

-3-



SCOUT RESEARCH VEHICLE

The Scout concept originated at the Langley Research
Center--in the Applied Materials and Physics Division,
which has conducted a variety of aero-space research
programs:at Wallops Island, using solid fueled research
vehicles having from one to seven rocket stages. A special
Scout Project Group, including several veterans of Wallops
Island research launchlngs, was formed at Langley to
develop the vehicle.

Scout, which has been under development under Langley's
direction since mid-1958, is 8till in the development phase.
As an operational vehicle, it %3 designed to place a 150-
pound satellite into a circular orbit approximately 300
miles above the earth or to loft a 50-pound scientific
probe to an altitude of about 8,400 miles. In reentry body
tests, Scout will permit simulatlon of conditions expected
by a space vehicle returning to the earth's atmosphere.
With a ballistic trajectory, it wlll be possible to obtain
almost two hours of zero-gravity environmen: with 100-
pound experiments.

Major contractors and vendors in the program since mid-
1958 have peen:

Vought Astronautics Division of Chance Vought Aircraft,
Dallas, Texas-launch tower fabrication and installation,
airframe and motor transition section manufacturer.

Allegany Ballistics Laboratory, a Navy Bureau of Weapons
facllity operated by Hercules Povder Company at Cumberland,
Maryland-third and fourth stage motor uevelopments

Aerojet-General Division of General Tire and Rubber Com-
pany, Sacramento, California-first stage motor development.

Redstone Division of Thiokol Chemical Corporation,
Huntsville, Alabama-second stage motor development.

Aeronautical Division of Minneapolis Regulator Company,
Minneapolis, Minnesota-guldance.

Walter Kidde, Clifton, New Jersey-Hydrogen-peroxide
controls.

Chance Vought Aircraft Company is now vehicle prime
contractor for the Scout launch vehicle systenm, including
responsibilities for final assembly and preparation of the
vehicle for launch. Under the new arrangement, announced
by NASA October 20, 1960, at the time a $6 million contract

Lo



was awarded to Chance Vought as vehicle prime contractor,

Langley retains technical direction of the four-stage
Scout vehicle.

The following i1s a description of the four Scout
rocket stages and the vehicle's auxiliary parts:

First Stage: Algol, 30 feet long, 40 inches in
diameter, and .developing 103,000 pounds of thrust, is fin-
stabilized and controlled in flight by jet vanes. The
largest solid rocket flown in the United States, 1ts sole
operational application to date is as the Scout first stage.
Algol i1s named for a fixed star in the constellation Perseus.

Second Stage: Castor 1s 20 feet long, 30 inches in
diameter and has .a thrust of over 62,000 pounds. A
modification of the Sergeant motor, it has been used success-
fully in a cluster in NASA's Little Joe program in support
of Project Mercury. On the Scout, the Castor is stabillized
and controlled by hydrogen-perox1de Jets. Castor is the
"tamer of the horses in the constellation Gemini.

Third Stage: Antares is 10 feet long and 30 inches in
diameter with a thrust in excess of 13,600 pounds. Stabi-
lized and controlled by hydrogen-peroxide jets and utilizing
lightweight plastic construction throughout its design,
Antares is a scaled-up version of the fourth stage and is
the only motor developed specifically for Scout. Antares is
the brightest star in the constellation Scorpilo.

Fourth Stage: Altair, six feet long, 18 inches in
diameter, and having 2,800 pounds of thrust, 1ls the smallest
of the four Scout stages The spin- stabilized Altair
formerly was known as X-248. It is the third stage on the
Able and Delta launch vehicles and was the first fully
developed rocket to utilize lightweight plastic construc-=
tlon throughout. Altair is a star of the first magnitude 1n
the constellation Aquilae, or Eagle.

Auxiliary Parts: The added Scout airframe parts
consist of control surfaces surrounding the nozzle of the
first stage, transition sectlons connecting the four rocket
stages, a Fibreglas-phenolic protective heat shield which
covers the third and fourth stages plus payload, the fourth-
stage spin-up table, and the payload attachment structure.
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TIME (Seconds)

0.0
4
76

116
139
140

180
455
457

Lo8

2 min.

3 min.
7 min.
7 min.

8 min.

2

SEQUENCE OF EVENTS

16 secs.

56 secs.

19 secs.

20 secs.

35 secs.

37 secs.

18 secs.

EVENTS
First stage ignites.
First stage burns out.
Second stage ignites;
third stage heat shield
released; flrst stage
separated.
Second stage burns out.
Fourth stage heat shield
released; payload anten-
nas erected.

Third stage lgniltes;
second stage separated.

Third stage burns out.
Spin motor ignites.

Fourth stage lgnites;
third stage separated.

Fourth stage burns out;
satellite inJected into
orbit. ‘



THE MICROMETEOROID SATELLITE (S-55)

The world of sclence is indebted to United States
satellites for most of 1ts current knowledge of micro-
meteoroids. Explorer I, Vanguard III, Explorer VII, and
Explorer VIII are among those which made significant
measurements, including discoveries that there are showers
of this cosmic dust. Meteors of various sizes intersect the
earth's orbit, sporadically and in showers traveling at
extremely high velocities.

Meteoroids are material in space, composed of iron,
silicates and other substances. Some are derived from the
asteroids (possibly the remains of an exploded planet) which
revolve around the sun between Mars and Jupiter. Those which
are in elliptical orbits periodically cross the earth's path,
and impact on the earth or moon. Comets, composed of
material at cryogenic temperatures, which revolve in the
outermost regions of our solar system, may be pulled into
eccentric orbit, melt, decay, and form comet talls as
they enter regions nearer the sun.

Meteoroids usually burn (become meteors) as they enter
the atmosphere. Those which reach the earth are called
meteorites. It is believed by many scientists that several
thousand tons of minute meteorites (called micrometeorites)
may settle on the earth in a single day.

These small particles, more numerous than formerly
thougnt, may impact a satellite at velocities ranging from
7 miles per second to 45 miles per second.

More data on micrometeoroids will lead scientists
closer to knowledge of the universe's constltuency and origin
since stars, comets, and planets may have been formed by the
conglomeration of interstellar material.

The S-55, consisting entirely of micrometeoroid
experiments about its sizable structure, should record
impacts. of larger sizes of micrometeoroids than previous
satellites. It is designed to yield as much data as
possible during its useful lifetime.

This data is needed by scientists. It is also vitally
needed by engineers who will design future space flight systems.
They need to know more about micrometeorocids in order to en-
sure the safety of manned spacecraft destined for long missions,
and to design such systems as the huge radiators which will
" be needed on electric and ion engines, powered by nuclear
reactors 7



The micrometeoroid satellite experiment is a coop-
erative effort of three NASA research centers, including
the Langley Research Center, Langley Fleld, Virginla; the
Lewis Research Center, Cleveland, Ohlo, and the Goddard
Space Flight Center, Greenbelt, Maryland. Langley has the
responsibility for payload integration as well as the over-
all satellite system. Langley, Lewls, and Goddard designed
the impact detecting transducers for determining micro-
meteorold flux rates.

The five micrometeorold detectors in the satellite
will include pressurized cells, foll gages, and wire grids,
providing a total of 241 square feet of area exposed to
the penetration hazard, and cadmium-sulfide cells, and
impact sensors, which will have a combined total of Ui
square feet exposed for impact detection. Five test
groups of window-like silicon solar cells on the nose of
the satellite will determine what protection solar cells in
future space experiments will require. Five cells are
shingled for each group: two groups will be unprotected,
two groups will have 6-mil glass slides covering the sensi-
tive area, and one group will have a 62-mil quartz window
protecting them. A series of temperature measurements at
selected places throughout the satellite will give addi-
tlonal data. A telemeter system with erectable antennas
will be located in the nose section to transmit data to
ground recelving stations. '

Each of the sensors installed in the satellite is
capable of producing a measurable electrical slgnal that
can be stored and subsequently telemetered from the orbit-
ing payload to the Minitrack Recelving Station Network of
the Goddard Space Flight Center. The following i1s a
description of the five micrometeoroid detectors installed
in the satellite:

'Pressurized cells: These beryllium copper detectors,
the primary sensors of the experiment, include 160 half-
cylinders ranging in thickness from one-thousandth to
five-thousandths of an inch. The 2-inch-wide flat area of
each of the 7-f-inch-long half cylinders is mounted in five
rows of 32 cells each around the circular exterior of the
Altair rocket motor, leaving the can-like cylindrical
portion exposed to micrometeoroids. The pressurized cells
occupy about a 38-inch-long section of peripheral space in
the center of the satellite. The exposed cells will be
pressurized with nitrogen and helium so that a puncture by
a micrometeoroid will allow pressure to leak out. By means
of a pressure-activated switch in the end of each cell, the
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pressure loss will be detected and telemetered at the

proper time to ground receiving stations. The penetration
area of the 160 cells to be exposed to micrometeoroids

totals about 17-i square feet. The pressurized cell detector
system was designed and fabricated by Langley to provide
information on the ability of certain thicknesses of metal

to resist penetration by micrometeoroids. ‘

Foll gages: Sixty foll gage detectors, each in the
shape of an equilateral triangle with a L .57 inch base, are
installed around the forward useable half of the fourth-
stage launch vehicle support structure. They were con-
ceived and developed by the Lewis Research Center and
built by the Buckbee Mears Company. Each detector consists
of a circuit obtained by an electrochemical deposition
process, about 90 microinches thick attached to one-

mil Mylar and mounted on the underside of 304-stainless
steel skin samples--with 48 of the skin samples belng 3-
mil thick and 12 of 6-mil thickness. Milcrometeoroids
which penetrate the stainless steel skin samples and break
the foil circuits will cause a change in the resistance
level in the electronic circuit--thus recording baslc
information that can be later telemetered to earth. Through
the use of two thicknesses of stainless steel, information
will be obtained on the micrometeorocid penetration hazard.
Total surface exposed to micrometeorolds in this experiment
1s about 3-3/4 square feet. ,

Wire grids: These detectors, developed by Goddard
Space Flight Center, are similar to sensors flown on
previous. satellites. The 46 detectors consist of a winding
of fine copper wire mounted to 1.45 by 7 inch rectangular
melamine cards. Fourteen of the cards will be wound with
2-mil wire and 32 cards with 3-mil wire, providing a total
exposed area of 3-i square feet to penetration by micro-
meteoroids. As space particles strike the grids and break
the ward wire at any location, the resultant change in
resistance recorded for subsequent telemeter transmission
to the ground will give scientists information on the .
penetration hazard. The wire grids occupy the aft portilion
of the remalning useable half of the fourth-stage launch
vehicle support structure.

Cadmium-sulfide cells: Two of these detectors, also
developed by the Goddard Space Flight Center, will be
mounted in the nose cone of the satellite about 180
degrees apart. Each detector consists of a cadmium-
sulfide cell mounted in an aluminized glass flask. The
six square inches of exposed surface provided by the two
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detectors are covered with a sheet of quarter-mil

Mylar coated with evaporated aluminum on both sides. In
flight, extremely small particles striking the ultra-
gsensitive detector will penetrate the Mylar film and

allow light to focus on the cadmium-sulfide cell, changing
its resistance, and permitting it to record information on
the size of impacting micrometeorolds.

Impact detectors: Piezoelectric crystal impact
detecting transducers, accoustically decoupled from the
satellite structure, are mounted on sounding boards located
on the nose cone. Some are mounted on the pressurized cell
area around the center of the satellite. They provide a
total of 3-3/l square feet of area exposed to micrometeoroids.
Three levels of impact detecting sensitivity wilill be employed:
the sounding board portion of the satellite has the capabillity
of recognizing micrometeorite impacts of two different
velocity levels to help identify micrometeorite particle
masses. Correlation of the cumulative number of impacts
of each momentum level with the number of penetrations
of the various materials in the pressure cell area may
provide the possibility of ldentification of particles
masses by statistlcal data analysis methods. Similarly,
the pressure cell transducer portion of the satellite is
sensitlzed to micrometeoroid impacts at a certain level.

An addltional expectation from this portion of the experiment
is that the lower momentum sensitivity level employed may
afford some correlation between this type of experiment

and the pressurized cell experiment.

The electronics which form part of the satellite payload
will perform two functions: as a radio beacon during orbital
tracking; and as experiment telemeters during the approxi-
mately one year lifetime of the scientific package. The
radio beacon will be activated to transmit until its batteries
are exhausted. Two separate telemeters--working independently
to enhance reliability--will be used for storing and tele-
metering data to be collected by the orbiting satellite.
Separate solar cells and batteries will supply power as
well as separate electronics for handling data. The tele-
meters will be turned on at prescribed periods by a command
from the ground and after one minute of data transmission will
be turned off by an electronic internal timer until the
next transmission command is given. Communication with
the satellite will be on two frequencies: 136.860 megacycles
and 136.200 megacycles.

This is a satellite weight breakdown: Nose cone,
including sounding boards, power solar cell trays, test solar

-10-



cell trays, heat transfer ring, antennas, cadmium-sulfide
cells, mounting hardware, and wiring, 27.57 pounds; bulk-
head assembly, including telemeter system, batteries, hard-
ware, plugs, and wiring, 33.93 pounds; pressurized cells,
including mounting hardware, plugs, and wirin 46.93 pounds;
grid detectors, including mounting hardware, 78 pounds; gage
detectors, including mounting hardware, 6.50 pounds;

payload support, 4.37 pounds; heat shield bumper ring, 1.42
pounds, for a total payload weight of 125.50 pounds. This
figure, added to the 50-pound burned out rocket motor and
11.73-pound weight of the transition section gives a total
satellite weight of 187. 23 pounds.

TRACKING AND DATA ACQUISITION

During launch and through the first three orbits, it
1s planned that the satellite will be tracked by the Goddard
Space Flight Center's Minltrack stations at!'Blossom Point, Md.
and Ft. Myers, Fla., and by radar at Millstone Hill, Mass.,
and Trinidad, WIF. First interrogation of the satellite
on the initial orbit will be by Blossom Point. In addition,
telemeters will be read out at Wallops Island to permit a
quick lodk at the experiments. Tracking stations at Wallops
Island, Bermuda, and Blossom Point will track the ascent of
the vehicle. During the first two weeks, the satellite will
be interrogated once per orbit by the Minitrack network in
North and South America. Any changes in data acquisition
plans will depend on data penetration rates and changes in
the satellite lorbit. Data will be recorded on magnetic tape
and sent to Langley, where they will be reduced through use
of automatic data processing equipment. Scientists at the
respective NASA centers cooperating in the program will
analyze the data for application to future space flight
programs.

-11-



PERSONNEL

There follows a listing 6f personnel, thelr affiliations,
and responsibilities in connection with the Scout development
flight and the micrometeoroid satellite experiment:

Langley Research Center

, Charles T. D'Alutolo, payload manager and in charge of
Langley's responsibilities for providing micrometeoroid

detectors; William E. Stoney Jr., Head of the Scout Project

Office; James R. Hall, NASA project engineer for the orbital

flight; Hugh C. Halllday, payload coordinator; and Walt -

- C. Long, payload telemetry. :

Goddard Space Flight Center

W. Merle Alexander and Luc Secretan, in charge of the
Goddard detectors, and Anthony Buige, in charge of tracking
and data acquisition. :

Lewls Research Center
Elmer Davison, in charge of the lLewls detectors.
Wallops Statioh

Robert Duffy, Wallops Station test director for the
orbital flight. .

NASA Headquarters

Maurlce Dubin, NASA Headquarters consultant on the
Spacecraft; R. D. Ginter, NASA Headquarters manager of
Scout vehicle development program; M. J. Aucremanne, NASAk
Headquarters payload prcject officer; others representing
NASA Headquarters are J. L. Mitchell, M. T. Charak, and
W. E. Williams.

Vought Astronautics Division, Chance Vought Alrcraft

Billy H. Kilgore, Wallops Base supervisor of Chance .
Vought operations. ‘
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NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
I520 H STREET., NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260

FOR RELEASE: Saturday AM's
RELEASE NO, 61-140 June 24, 1961

NASA-ARGENTINE COOPERATIVE SPACE RESEARCH PROGRAM

As a result of recent discussions, officials of the
National Aeronautics and Space Administration and the
Argentine Comision Nacional de Investigaciones Espaciales
(Argentine National Commission on Space Research) signed
a Memorandum of Understanding for a cooperative space
sclence research program using sounding rockets.

Dr. Hugh L. Dryden, Deputy Administrator of NASA
and Professor Teofilo Tabanera, President of the
National Commission on Space Research signed the
document, dated June 14, 1961, for theilr respective
organizations.

Other members of the Argentine Commission who
accompanied Professor Tabanera to Washington were
Commodore Aldo Zeoll, Deputy Director of the Instituto
Aerotecnico de Cordoba; Licenciado ILucio Fernandez,
Director of the National Meteorological Bureau and
Dr. Carlos Varsavsky, Professor in the Faculty of
Sciences of the Buenos Aires University. During the
week of June 5- 11 the group visited the NASA Goddard
Space Flight Center, Greenbelt, Maryland and the
Wallops Island Space Flight Station, Wallops Island,
Virginia in addition to meeting with officials at
NASA Headquarters.

The text of the Memorandum of Understanding follows:

"The U.S. National Aeronautics and Space Administration
and the Argentine Comision Nacional de Investigaciones
Espaclales affirm a desire for cooperation in space
sclence research of mutual interest.

"The Comlsion, as part of its space science research
program, plans to conduct studies in the fields of
meteorology, loncspheric physics, and cosmic ray
detection, utilizing rocket soundings to extend
existing ground-based and balloon research programs.

The Comision's program contemplates the establishment
of a scientific sounding rocket launch site. Looking .
toward a continuing cooperative program in the



furtherance of this research, the two organizations agree to
the following program:

"(1) Arrangements will be made for the accommodation
of small numbers of Argentine scientists and technicians in
NASA space science centers or U.S. universities as may be
mutually deemed appropriate, for training and familiarizatlion
in areas related to the above-mentioned sounding rocket
research program. Such arrangements will be made within
the framework of existing NASA programs.

"(2) NASA will undertake to arrange for the
visit to Argentina of U.S. scientists and technicians to
advise in the execution of the Argentine program and to
lecture on experimental aspects of sounding rocket research
programs at such times and for such periods as may be
compatlible with both Argentine and U.S. program requirements.

"(3) The two organizations will exchange technical
information on the planning and conduct of scientific sounding
rocket programs. In addition, NASA will provide such technical
films and other visual tralning aids related to space scilence
as may be available.

"(4) NASA will supply examples of meteorological
and/or ionospheric sounding rocket payloads as feasible for
study and demonstration in Argentina.

"Anticipating mutual interest in the Comision's scientific
experiments, NASA has expressed 1ts readiness to:

"(1) Use its best offices to obtain for the
Comision, on a loan basis, certain range instrumentation,
assuming the Comision decides to utilize such equipment
in its program. The costs of transportation, modification
and operation of such equipment would be borne by the
Comision.

"(2) Transfer small sounding rockets for the
initial Comision launchings, assuming that rockets of
the type appropriate for the Comlsion's program, when
defined, are available."

- END -
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NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
1520 H STREET, NORTHWEST - WASHINGTON 2S. D. C.

TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260
FOR RELEASE: IMMEDIATE
RELEASE NO, 61-141 June 23, 1961

NASA AWARDS SATURN TANKAGE CONTRACT

A contract for the production of six 105-inch diameter
liquid oxygen tanks for the Saturn space booster was awarded
today by NASA's Marshall Space Flight Center.

The 21-month contract, totalling about $660,000 was
let to the Vought Astronautics Division, Chance Vought
Corporation, Dallas, Texas. Dellvery of the 56-foot
long tanks will begin in April, 1962, and be completed
in January, 1963.

Vought received a Marshall contract earlier this
year for the production of forty-two 70-inch diameter
fuel and liquid oxygen tanks for five Saturn boosters
(NASA Release No. 61-40).

The Saturn S-I, or first stage, 1s composed of
eight 70~-inch diameter tanks -- four each for 1liquid
oxygen and RP-1 (kerosene) fuel -- clustered around
a 105-inch diameter tank. The unit will be powered
by eight 188,000 pound thrust engines.

The first Saturn booster carrying two inert upper
stages willl be flight tested later this year. The
early Saturn C-1 vehicle will be operational in 1964
and will be able to place ten-ton payloads in earth
orbit.

Chance Vought was one of six firms submitting
bids for this contract.

- END -




NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

1520 H STREET, NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-63285 . EXECUTIVE 3-3260

FOR RELEASE: Saturday P.M.
July 1, 1961

RELEASE NO, 61-142
MERCURY TRACKING NETWORK TEST PLANNED

The National Aeronautics and Space Administration
1s planning an orbital test of the recently completed
worldwide Mercury tracking network,

Plans call for orbiting, late thls summer, a 100-
pound satellite contalning transmitting and receiving
equipment identical to that used in Mercury spacecraft.

The satellite will provide real-time calibration,
training and operational experience for the new 1l6-station
Mercury network, as well as an orbital flight test of
Mercury communications gear.

The satellite 1s to be launched into an approxi-
mate 300-mile high orbit by a Scout vehlcle, a four-
stage solid propellant vehlcle developed by NASA as an
inexpensive multi-purpose space research booster, The
vehicle to be used in this particular test wlill be fired
from a Scout launching facllity at Cape Canaveral, Fla.,
provided by the U, S. Air Force,

The satelllte package and the booster are belng
prepared for flight by Aeronutronic (Division of Ford
Motor Company) working with communications equipment
provided by McDonnell Aircraft Corp., NASA's prime
contractor for Mercury spacecraft production.

The satelllte, to be called Mercury-Scout I, will
be launched on the same orbital path Mercury capsules
willl follow,

- END -




RELEASE NO, 61-143

U. S. CCOPERATICN IN SPACE RESEARCH

Arnold W. Frutkin

When viewed against the long time scale of the future,
it becomes spparent that all of us, from whatever nation, stand
only at the threshhold of space research and exploration. Some
of us have taken a step or two; others have yet to do so. But
there is not so much distance between us that those in front
cannot pull or those behind push. With some Jjudicious pulling

and pushing, the forward progress cf all may be facilitated.

At least two considerations dominate in dictating such
cooperation among the nations. Cne is the desire of men of good
will to see that a patiern of psaceful purposes and methods
characterizes our response to the infinite challenge of space.
Second, those nations which recognize the costs of space activity
to be beyond their individual scope nevertheless desire to pool
thelr resources in order o share in the activity and keep abreast

of the new technology.

Presented at the European Symposium on Space Technology,
London, England, .June 28, 1961



The realization of both considerations is in the
general interest. Promising efforts to advance both are
underway in Europe. Many countries are already participating
in the important efforts of the scientific community, through
COSPAR, to carry forward, in space science, the valuable
patterns of the International Geophysical Year. At its
recent reunion in Florence, COSPAR laid the groundwork for
major programs of space research in support of the broad
planning of the scientific community for a World Magnetic
Survey, for the International Year of the Quiet Sun, and

for valuable Synoptic Soundings of the Upper Atmosphere.

Further, a regional effort is emerging within
Europe to provide a multilateral operating agency which
will carry out space research programs and, one may assume,

lend support to the worldwide programs of COSPAR.

In the United States, considerations of a very
similar charscter have, from the very beginning of our
space research effort, prompted us to cast our own program
in an international mold. When the Congress in 1958 es-
teblished NASA as the new civilian space agency, it provided

that --




"The aeronautical and space activities of
the United States shall be conducted so

as to contribute materially to cooperation
by the United States with other nations
and groups of nations in work done pur-
suant to this Act and in the peaceful

applications of the results thereof..."

The objectives of the program are very simple:

First, to contribute to the peaceful development of space

research and exploration. Second, to enlist the constructive

participation of scientists of other countries in the im-

mense task of advancing man's knowledge and use of his spatial

environment.

While the program itself is most flexible, which
is only sensible in a new and rapidly developing field,
considerable care has been given to shaping guidelines for
its implemen%ation. It may be useful here to review these

guidelines:.

-- First, as a technical agency, NASA is, of

course interested in sound programs with valid scientific



objectives. Other considerations which might come under

the heading of general aid or support are more properly

the concern of other agencies. The essential role of our
own agency, it seems to us, is to inform, stimulate, comple-
ment or supplement the continuing programs which other

countries wish to carry out in their own interest.

-- Second, it is necessary that we deal, for
most purposes, with a single agency or group in a given
country. As in our own country, there are a variety of
interests in space activity: governmental and private,
scientific and engineering, military and civilian, etc.
Obviously NASA would not wish to become involved in in-
ternal issues. Our efforts are Jjoined therefore with
central groups suit ably sponsorsd and adequately financed
to sustain useful programs. Generally speaking this means
that our cooperation is with govermment-sponsored or

supported groups.

In the United Kingdom, for example, the joint
space research program with NASA is conducted entirely
with the British National Space Committee. Programs with
Italy and France are in each case conducted with a single

government~sponsored and -supported national space committee.



-=- Third, we wish, to the extent possible, to
ensure that cooperative programs measure up to their
initial promise. To this end, we seek full understanding
between technical staffs in advance of any broad, formal
agreement. The scope, character, or magnitude of a given

program may then require that it be formalized appropriately.

-=.Fourth, it was decided early that a sound and
enduring groundwork may be established if cooperative pro-
grams are carried out without an exchange of funds between
nations. Instead, each nation funds that rortion of a
cooperative project which represents its own commitment
of staff and material. The contributions need not be
equivalent, but it is obvious in any case that each gains

by reason of the other's effort.

~- Finally, in keeping with our own obJjectives and
with scientific tradition everywhere, the results of joint
projects should be made generally available to the scientific

community.

Taking all of these considerations together -~

substantive scientific projects, central sponsorship,




self-support, full technical understanding, and the free
exchange of scientific information -- we think they add
up to a sound and realistic program for international

cooperation with gain all around.

With the very great interest and hard work of
other countries, we have been able to make considerable
progress in pursuing the program which has been built upon

the guidelines I have Jjust discussed.

In March 1959, the U. S. National Academy of

Sciences' delegate to COSPAR offered on behalf of NASA

to place in orbit individusl experiments or complete satel-

lite payloads of mutual interest, prepared by scientists

of other nations. Since then, NASA has affirmed and re-

affirmed its readiness to make available launching vehicles,

spacecraft, technical guidance, and laboratory support for

useful experiments or payloads developed by foreign seci-
entists. The launching vehicle provided (without cost) may

be the Scout or another, as appropriate.

The first satellites in this program are already

being prepared by the United Kingdom and Canada for launching

by NASA sometime in 1962. The initial U.K. satellite will




carry environmental experiments (cosmic rays, ion mass spectrum,
electron desnity and temperature, and solar radiation) while
the Canadian satellite will sound the ionosphere from above.

An understanding with the French Space Committee looking toward
a cooperative sounding rocket and satellite launching program

vag recently announced.

The preparation of total satellite packages by
foreign groups may be assisted initially by NASA through
the provision of structural, power, or telemetry elementa;
but it is expected that such groups will thereafter assume
responsibility for these elements. The performance by the
cooperating nations of a maximum of the preparatory work on
their own exmeriments in all aspects of this program is

clearly desirable.

It is important to note that the very closest
working relationships are required for such projects because
of the rigid design and test requirements necessary to
assure mission, structural, and electronic compatibility
between satellite and vehicle systems as well as among the
various components of the satellite itself. Thus, in the

Joint satellite programs now in preparation with the United




Kingdom, working parties on each side are in constant com-
munication: and meet regularly as a joint working group to
resolve, by mutual agreement, the numerous technical problems
inherent in preparing actual epace research systems. Precisely

the same procedure is in effect in the Canadian program.

As payload capabilities increase materially in
the next two years and payload design becomes more standardized,
space for individual experiments -- as distinguished from
complete satellite payloads ~-- should become available in
the large orbiting astronomical or geophysical satellite

observatories which are now being designed.

It will often be found desirable to test proposed
satellite experiments in earlier flights in sounding rockets.
Indeed, scientific work with various sounding rockets is
useful not only in itself but also as a means for familiarizing
technicians with many of the problems encountered in designing
end adapting instrumentation for the conditions of space

flight.

NASA encourages and assists in the development of

sounding rocket programs by other countries and cooperates




in the activities of foreign rocket teams which seek to
contribute to the overall goals of space research, assuming
again that the cooperating groups are willing to commit
resources of their own to such work. In particular, NASA

- welcomes and encourages sounding rocket programs of synoptic
value or of special geographic significancé. The upper air
exmeriments.ytilizing grenades and chemical reagents are
especidly sﬁitable for the initial phases of new programs
since they do not require the most complex opticel or radio

ground instrumentation.

In the continuing program of the Italian Space
Committee, for example, a serles of launchings was proposed
to create sodium vapor clouds for the measurement of winds
and temperatures in the high atmosphere. A successful test
hae already'Baen conducted in Sardinia, followed by success-
ful synoptic launchings from Sardinia and Wallops Island.

In this program, the Italian Space Committee arranged for
the necessary rockets, established the launching site and
conducted the launchings, provided optical instrumentation
to retrieve the data, and is reducing and analyzing the data.
NASA sponsored the Italian purchase of rockets in the U.S.,
provided a basic launcher, and contributed the payload.

Technical advice was also afforded.
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In other bilateral programs NASA may, on the other hand,
contribute the initial rocket vehicles while the cooperating
nations provide the payloads. The mode of cooperation is, in
other words, very flexible. In any event, it is perhaps to
be expected that sounding rocket programs mey make up a sig-
nificant portion of international space activities, especially
in countries in which available funds may limit more ambitious
satellite pojecte. Such activities are of great potential
scientific value since the restriction of sounding rockets
to vertical profiles means that a multiplicity of efforts is
required if comprehensive results are to be achieved. Cer-
tainly, small sounding rocket efforts should contribute ecc-
nomically to substantive advances in know-how in the filelds of

ingtrumentation and experimentation for space research.

A most constructive contribution to space research
within the present capabilities of sclentists abroad lies in
supporting research conducted from the ground. A program of
this type was arranged in connection with the utilization of
Echo I and, with the cooperstion of French and British facil-

ities, resulted in the first transatlantic commmunications by
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means of an artificial satellite. In anticipation of further
experimental intercontinental communications by satellite
next year, NASA provided the specifications and plans for its
communications satellite program to interested countries in
Europe and elsewlere. As a result, major g’round facilities
will be erected and operated for these tesfs by the United

Kingdom, France and perhaps additional countries.

Another extensive ground-support program was organized
jointly with the U. S. Weather Bureau in connection with Tiros
II; weather services in other countries were invited to conduct
meteorological observations synchronized with the passes of the
satellite and to analyze the data from both sources. Instru-
mentation difficulties restricted the program but a valuable
orgenizational precedent was established and will be implemented
again with the launching of Tiros III.

The ground-based program maximizes the scientific
value of satellite programs by stimulating the gathering of
important supplementary information and by greatly expanding
the number of competent scientists attacking the sizable tasks
of data analysis and correlation. Further, it engages foreign
scientists in space-related activities, inspiring their con-
tinuing interest and imparting the knowledge necessary for

further activity.




NABA overseas tracking and communications stations
present a unique opportunity for cooperative efforts. Of
sbout two dozen overseas .fa.cilities 5 in almost 20 different
countries or localities, more than lalf already operate
wholly or in part with the assistance of technicians of the
host country. Indeed, the cost of operating several of the
stations is fully borne by the cooperating countries. In-
creased technical participation in the oﬁration of the
" global network is encouraged, va.nd a training program for this

purpose is underway.

Scientific communities entering into the new
technology of space research may find their greatest need
to be technical advice and experience. A postdoctoral pro-
gram, funded by NASA and administered by the National Academy
of Sciences, makes it possible for foreign as well as domestic

scientists to pursue space-connected projects at NASA centers.

In a second and separate program, NASA offers lab-
oratory supjort and training for extended perjods to qualified
scientists appropriately sponsored by their governments. The
sponsoring government ordinarily meets travel and subsistence
costs., Such laboratory support may be provided as part of a

broader program in cooperation in space science. The possible
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fields of interest include vehicle and launch operations;
payload design, packaging and testing; space sclence programs
and theory; tracking, telemetry and communications; and

data processing.

To ensure dissemination of scientific data resulting
from space research, procedures are in force to provide for;
dispatech of preliminar& technical information to COSPAR upon
the launching of rockets and satellites; regular transmittal
of orbital elements and satellite observations through the
international SPACEWARN system designated for that prupose;
NASA support of the U. S. component of SPACEWARN; publication
of preliminary scientific results and the deposit: of results
in the World Data Centers; agreements with experimenters to
provide the results required; and publication, for world use,
of telemetry calibrations where useful. These activities have
as their background the exchange arrangements made during

the IGY and continued since then.

I hope the foregoing brief description of NASA's
international cooperative activities is indicative of a
vigorous and productive program. Problems are, of course,
encountered in all programs. The very long leadtime implicit

in this most difficult of technologies means that cooperative
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projects can mature slowly at best. Time is required for any
nation to decide to enter seriously into the new technology
and to organize, finance and plan for the conduct of space
research. |

These prerequisites to cooperation are being met
. by individual nations. Now other efforts to mount cooperative
assaults upon the unknowns in space are materializing. Both
in Europe and in latin America, multinational regional organ-
izations are perfecting their characters and considering appro-
Priate programs. The United States has welcomed these developments
and made clear its willingness to enter into joint projects with
the new organizations on the same flexible basis as with in-
dividual countries. Thus, the prospects for broad international
cooperation in space research are multiplying.

It is to be hoped that this pattern will continue
to expand so that it embraces all of the practitioners of
space research and permits full exploitation of the intel-

lectual and practical values of space science for all men.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
IS520 H STREET. NORTHWEST - WASHINGTON 25, D. C.

TELEPHONES: DUDLEY 2-632%5 - EXECUTIVE 3-3260
FOR RELEASE: Thursday AM
RELEASE NO, 61-144 June 29, 1961

APRIL CONTRACT AWARDS

The National Aeronautics and Space Administration awarded
the following new contracts and research grants during April,
1961. The figures shown represent the total estimated cost
of contracts of $50,000 or more let during the period.

HEADQUARTERS
Washington, D. C.

University of Hawaii (Honolulu, Hawaii) -- $120,039 --
Research, in cooperation with the University of Colorado, on
Zodlacal light selected lines in the airglow spectrum.

Leland Stanford Junior University (Stanford, California)
-- $76,500 -- Basic studies on space vehicle attitude control
systems,

University of Michigan {Ann Arbor, Michigan) -- $50,000 --
Research on the basic principles pertinent to the selection
and metallurgical treatment of alloys for structural use in
supersonlc aircraft.

General Electric Company (Philadelphia, Pennsylvania) --
$75,622 -- Study and evaluate passive (inert shielding
materials) and active (electrostatic and magnetic) radiation
shielding systems, and carry out preliminary design studies
of active shielding systems, to indicate means for reducing
shielding weight requirements.

Sperry Gyroscope Company Division of Sperry Rand Corp.
(Great Neck, N.Y.) -- $85,815 -- Research on an electrostatic
technique for low-level acceleration measurement. This
research will include theoretical study, computer analysis,
and experimentation with a three-axis (scale) laboratory
model. Research to be conducted generally in accordance
with Contractor's proposal dated October, 1960.



University of California (Berkeley, California) -- $99,498 --
The Contractor will conduct research on low-energy cosmilc
radiation from the sun, including (a) design and development
detection apparatus suitable for inclusion in EGO payloads;
(b) provide NASA with one (1) prototype unit by April 1, 1962
and two (2) flight units by July 1, 1962; (c) analyze and
interpret the resulting experimental data.

Wilmot Castle Co. (Rochester, N.Y.) -- $106,880 -- Contract
to perform research on sterilization of space probe components
by dry heat, irradiation, or other technlques.

University of Michigan {(Ann Arbor, Michigan) -- $81,500 --
Research on the use of electronic and mechanical apparatus and
instrumentation for rockets and satellites.

Armour Research Foundation, Illinois Institute of Tech-
nology (Chicago, Illinois) -- $75,000 -- Contract for research
on the effects of solar plasma and electromagnetic radiation
on thin films and surfaces.

Dept. of the Navy, Bureau of Medicine and Surgery (Wash.,
D.C.) -- $62,120 -- Conduct research into baslc physiological
mechanisms which defend the human body against heat and cold,
and determine the extent and efficiency of energy trans-
formations in the human body and in isolated body constituents
at the molecular level,

Dept. of the Navy, U.S. Naval Research Laboratory (Wash.,
D.C.) -- $90,000 -- Conduct measurement of the optical
constants of materials in the extreme ultra-violet, including
construction of a reflectometer for use with existing vacuum
monochromators.

LANGLEY RESEARCH CENTER
Hampton, Va.

U.S. Naval Ordnance Test Station (China Lake, California)
-- $81,500 -- Motors, Rocket Spherical NOTS 100-B.

Compudyne Corp. (Hatboro, Pennsylvania) -- $74,580 -- S/M
designing, furnishing and installing Airstream Oscillating
System Bldg. #198, Transonic Dynamics Tunnel.

Lance J. Eller, Inc. (Keller, Virginla) -- $63,475 --
Widening roadway extension and resurfacing old road.

Chicago Bridge and Iron Co. (Philadelphia, Pennsylvania)
-- $86,340 -- S/M for modifying, erecting and testing a
vacuum sphere to Bldg. 1251.



LEWIS RESEARCH CENTER
Cleveland, Ohilo

Westinghouse Electric Corp., (Cleveland, Ohio) -- $75,000 --
Research study for heating hydrogen gas with an electric arc
heater at lLewis.

Jerrold Electronics Corp. (Philadelphia, Pennsylvania) --
$58,924 -- Installation of a power control and communication
pole line at Lewis Research Center.

Harvey Wells Corp. (Framingham, Massachusetts) -- $75,000 --
Electromagnet and power supply.

Varian Associates Instrument Division, (Palo Alto, Calif.) --
$52,327 -- Spectrometry system for Lewls Research Center.

Nuclear Development Corp. of America (White Plahs, New
York) -~ $533,445 -- Liquid metal heat transfer syscem.

Aerojet-General Corp. (Azusa, California) -- $99,326 --
Rocket engines.

GODDARD SPACE FLIGHT CENTER
Greenbelt, Md.

Watkins-Johnson Co. (Palo Alto, Calif.) -- $55,291 --
Ultra low-noise traveling-wave amplifier, solenoid and
power supply.

Aerojet-General Corp. (Azusa, California) -- $109,681 --
Research study to determine propulsion requirement systems
for space missions.

Electro-Mechanical Research, Inc. (Sarasota, Florida) --
$93,910 -- Telemetry encoders for the UK #1 Scout satellite.

Hughes Aircraft Co. (Culver City, California) -- $79,03%
-- Basic research study on avalanche phenomena in semi
conductors.

Inland Testing Laboratories, Cook Technological Center,
Cook Elec. Co. (Morton Grove, Illinois) -- $50,000 --
Development of nickel-cadmium storage batteries.

Ampex Instrumentation Products Co. (Redwood City, Cali-

fornia) -- $113,175 -- Three (3) magnetic tape recorder/
reproducers.
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Rocketdyne Division, North American Aviation, (Canoga
Park, Calif.,) -- $97,686 -- Research study to determine
propulsion requirement systems for space missions.

National Bureau of Standards (Wash., D.C.) -- $50,000 --
Funding to support in part the NBS program for the development
of radiometric standards 1in ultraviolet and soft X-ray
spectral regions.

MARSHALL SPACE FLIGHT CENTER
Huntsvlille, Ala,

The Bendix Corp. (Teterboro, N.J.) -- $100,756 =--
Engineering and fabrication services.

Vought Astronautics Division, Chance Vought Corp. (Dallas,
Texas) -- $500,000 -- 70" Containers, oxidizer and fuel for
S-1 vehicle (Saturn).

Parker Hannifin Corp., Parker Aircraft Co. (Los Angeles,
Calif.) -- $194,487 -- Research and development of Saturn
booster preliminary and fill and drain valves.

Narmco Industries Inc. (San Diego, Calif.,) -- $59,703 --
Development of adhesives for very low temperature application.

Redstone Arsenal Exchange (Redstone Arsenal, Ala.) --
$108,000 -~ Contract with Thiokol Chemical Corp. modification
to the M-60 rocket motor.

Arnold Air Force Station, Arnold Engineering Development
Center, (Arnold Air Force Station, Tenn.) -- $100,000 --
Provide 5 days of testing time in the propulsion wind tunnel
facility to consist of approximately 25 shots at Mach
numbers .7 to 1.5.

Air Products, Inc. (Allentown, Penn.,) -- $349,687 --
Design, documentation and liaison services for a liquid
hydrogen transfer and storage system.

Cryo-Sonics Inc. (Los Angeles, Calif.,) -- $81,427 --
Unit, pump and vaporized 1liquid niltrogen, skid mounted --
2 each.

Texas Instruments, Inc. (Dallas, Texas) -- $151,800 --
Amplifiers -- 200 each.

Trans Sonics Inc. (Lexington, Mass.) -- $56,500 --
Thermometers.



Convalr Astronautics, General Dynamics Corp. (San Diego,
Calif.,) -- $53,322 -- Study of orbit launched vehicles.

Ampex Corp. (Atlanta, Ga.,) -- $91,750 -- Tape Recorder.

Convair Astronautics, General Dynamics Corp. (San Diego,
Calif.,) -- $80,232 -- Research and development in prevention
of corrosion of metals used in the Saturn space vehicle.

Chrysler Corp., Missile Division (Detroit, Mich.,) --
$58,492 -- Investigation of the age deterioration of
lubricants subsequent to storage on launch vehicle valves.

A. E. Burgess Co., Inc. (Birmingham, Ala.,) -- $108,333
-- Paving, grading and drainage for addition to building 4708.

Cornell Aeronautical Lab., Inc., (Buffalo, N.Y.) --
$180,000 -- Research relative to the development of equipment
for acquiring high resolution measurements of wind velocity
and vertical wind shear in the troposphere.

- END -
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NASA AWARDS CONTRACT FOR SPACE RADIATORS

The National Aeronautics and Space Administration has
awarded a $589,000 contract for construction of a test
stand at the Lewlis Research Center, Cleveland, for
development of space radiators and condensers,

The contract was awarded to Pratt & Whitney's
Connecticut Aircraft and Nuclear Engine Laboratory
(CANEL) at Middletown, Conn.

Purpose of developling a space radiator and con-
denser is to provide a means of dissipating heat
generated in producing electric power for space
applications. These applications include electric
power for ion propulsion engines and auxiliary
electrical power to run spacecraft instrumentation.

The test stand will be designed, built and
checked out by CANEL, It is to be installed in the
Engine Research Building at Lewis.

The stand will include a space environment
chamber eight feet in diameter and 18 feet long,
instrumentation and a closed-loop system for the
flow of liquid metal coolant capable of dissipating
heat up to 1,800 F.

The contract calls for the work to be completed
in 15 months.

- END -






